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One of the greatest improvements in motor construction is the offset crank 
shaft. Its advantages are positive and direct. 

First — By practically eliminating the dead center the efficiency of the 
motor is greatly increased through the greater leverage and more direct thrust 
from piston to crank shaft. 

Second — Increased life of the motor through reduction of side thrust on 
cylinder walls and consequent saving in wear. 

Third — Reduction in vibration and increased steadiness of running 
through more direct application of power generated in the cylinders. 

Like many other fundamentally good features this must be done right 
and in the Rambler it is right both theoretically and practically, and the result 
is a motor that combines the highest degree of efficiency with long life and 
economy of operation. It is this and other features of equal value that make 



The Car of Steady Service 



Model 34, Price $2,250. 



J 




This four cylinder chassis, equipped both as a 5-passenger touring car and 3-passenger roadster. 
Price of each style $2,250. The Rambler Utility Car with double opposed motor, $1,400. 



Thomas B. Jeffery & Company 

Main Office and Factory, Kenosha, Wis. 



Chicago, Milwaukee, Boston, Philadelphia, San Francisco. 



Branches and Distributing Agencies: 



Representatives in all leading citiei. 




££cT^-&^ 



^^**<£ 



CIENTIFIC 




Z^H^.^ 



^^FWVWWPI 



■^^^r^^^^^^^^^T^ 



MERICAN 



*^37 



(Entered at the Post Office of New York. N. Y., as Second Class Matter. Copyright, 1908, by Munn & Co. 5 



Vol. XCVIII.— No. 9.-1 

5. J 



Established 1845. 



NEW YORK, FEBRUARY 29, 1908. 



10 CENTS A COPT 
$3.00 A TEAR. 




A Typical Bit of Rough Climbing Which the Workman Expedition Encountered. 
MOUNT AINEEKING IH THE HIMALAYAS.— [See page 144.] 



138 



Scientific American, 



February 29, 1908. 



SCIENTIFIC AMERICAN 

ESTABLISHED 1845 



MUNN & CO. 



Editors and Proprietors 



Published Weekly at 
No. 361 Broadway, New York 



CHARLES ALLEN MUNN, President 
361 Broadway, New York 

FREDERICK CONVERSE BEACH, Sec'y and Treat. 
361 Broadway, New York 



TERMS TO SUBSCRIBERS. 

One copy, one year, for the United States or Mexico $3 t 00 

One copy, one year, for Canada 3.75 

One copy, one year, to any foreign country, postage prepaid, 18s. 6d. 4.50 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (established 1845) — . : $3.00 a year 

Scientific American Supplement (established 1876) 5.00 " 

American Homes and Gardens 3.00 " 

Scientific American Export Edition (established 1878) 3.00 " 

The combined subscription rates and rates to foreign countries, includ- 
ing Canada, will be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, New York. 



NEW YORK, SATURDAY, FEBRUARY 29, 1908. 

The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
short, and the facts authentic, the contributions will receive special at- 
tention. Accepted articles will be paid for at regular space rates. 

SHALL AMERICA TAKE THE LEAD IN AERONAUTICS; 

r Signs are not wanting that the time is ripe for just 
such a rapid development of the art of navigation of 
the air, as was 'witnessed in the development of the 
automobile, when the French applied their great me- 
chanical genius to that end. And we ask the question: 
Is the United States to take its proper place as the 
leading nation in this era of development, or are we 
to follow along, two or three years behind the rest of 
the world, and buy our dirigibles and aeroplanes from 
abroad, just as we were obliged to buy our first auto- 
mobiles from France and Germany JjThere are reasons 
which make it peculiarly fitting that we should take 
the lead in the development of the, most difficult art 
of navigating the air. Our government was the first 
to recognize the superior advantages of the aeroplane, 
by appropriating the liberal sum of $50,000 for the 
now classic Langley experiments; and was it not a 
couple of American civilians, the Wright brothers, who 
accomplished the first successful aeroplane flight for 
any distance? The work of these two, indeed, suffices 
of itself to put the United States far in the van in the 
development of mechanical flight; and that' run of 
24 miles at a speed of 38 miles an hour has never 
been seriously challenged. The recent work of Farman 
in winning the Deutsch prize in Paris, creditable 
though it was, was an insignificant performance com- 
pared with the long, swift flight of these two young 
Americans, in a machine which represented the results 
of many years of scientific investigation and experi- 
mental work in the air. 

It must not be supposed that the $50,000 which was 
spent on the Langley experiments was money thrown 
away. On the contrary, the day will come when the 
valuable data gathered by Mr. Lapgley will be recog- 
nized as being fully worth the sum of money expended 
to secure them; and there is reason to believe that, if 
appropriations had been' continued, the problem of 
aeroplane flight would have been successfully solved 
in those Potomac River experiments. 

Aeronautical progress- in this country has been 
greatly stimulated by the recent action of the War 
Department in calling for bids both for diri<* ; Ues and 
heavier-than-air machines; and the response ■"■ has 

been made by , the inventors of the country *~ ,'d- 
edly encouraging. The first advertisement caiied for 
ft small, two-man dirigible, and half a dozen bids were 
submitted, of which one or two only were considered 
practicable. The War Department rejected all of the 
bids, however, and issued revised specifications, in 
which the bidders were required to furnish their own 
balloon material, the most important part of which 
was, of course, the envelope. These bids were opened/ 
on the 15th of February, and decision has not been 
made at the presenfcwriting. 

The government a lflo asked for bids for aeroplanes; 
and on the day of opening, February 1, no less than 
forty-one tenders were, found to have been submitted, 
of which three were accepted, namely, that of the 
"Wright brpfthers for a machine to cost $25,J)t)0; of 
A- M. Hesjng for a $20,000 machine, and/ that of 
J. F. Scott for one to cost Jl.OOOjThe-ftrst two ma- 
chines are to be completed ina^ix or seven months' 
time; and, judging from the past record of the invent- 
ors, it is reasonable to expect that out of this com- 
petition will come a thoroughly practical aeroplane. 
The competition for the construction of a dirigible has 
brought out the best men in the country, some of 
whom have had a long experience in aerial navigation; 



and, although the dirigibles which are now to be 
built will be much smaller than some of those which 
have done such good work on the Continent, we believe 
that the government, as the result of this competition, 
will be put in possession of one or more thoroughly 
practical airships, capable of performing the full duty 
called for by the specificationsr TNow that the War 
Department has lent its great prestige to the promo- 
tion of aeronautics, we feel that the time is ripe for 
an appeal to Congress for a sufficiently liberal ap- 
propriation to encourage the inventors, mechanics, and 
engineers of the United States to throw themselves 
into this promising field of endeavor, with something 
of the zeal which marked the efforts of the French 
in the development of the automobile. 

It is high time that America moved forward to its 
former commanding position in the field of great 
inventions. Despite our brilliant record in the last 
century, in producing the reaper, the sewing machine, 
the electric light, the trolley, the telegraph, the tele- 
phone, and the typewriter, it must be admitted that of 
late years we have been somewhat outstripped by Eu- 
rope in the introduction or development of epoch-mak- 
ing inventions. We cannot but feel that the solv- 
ing of the most difficult of all mechanical problems 
attacked by man, that of air navigation, presents a field 
that should be peculiarly attractive to the genius of the 
American inventor. But, unlike many of the inven- 
tions which won for us worldwide distinction in the 
last century, the production of a successful airship or 
aeroplane necessitates the expenditure of a large 
amount of capital; and for this reason we believe that 
a liberal appropriation by Congress to the War Depart- 
ment, for the purpose of following up the good work 

which it has so well begun, would prove to be a na- 

— f 
tional investment of lasting value. 



TINDER-WATER ATTACK OF SHIPS BY GUNFIRE. 

In the light of the experiments carried out last 
November by the British Admiralty against the old 
battleship "Hero," it would appear to be by no means 
impossible that the main point in Mr. Reuterdahl's 
recent attacks on the materiel of the United States 
navy may turn out to be in reality a very powerful 
defense. The fact that it has since been conclusively 
shown that the main armor belts of United States war- 
ships are not wholly submerged at full load draft does 
not alter the fact that this was the principal link — 
albeit the least powerful one — in his chain of attack. 

As a result of those trials, the British Admiralty 
is now about to undertake a series of experiments, 
with the- object of ascertaining whether the system of 
artillery attack offering the greatest prospects of suc- 
cess is not one which aims at placing high-explosive 
shells below the actual waterline of the vessel at- 
tacked; and if the result of the experiments should be 
to prove that such a system is a good one, it will at 
the same time be obvious that the best place for the 
main armor belt of the attacked ship is rather in the 
high than the low position. 

The trials, which are to be carried out on the obso- 
lescent battleship "Revenge" by the staff of the Whale 
Island Gunnery School at Portsmouth, have been de- 
cided upon as a result of the sinking of the "Hero" 
in the trials to which reference has already been made. 
The "Hero" was fired at on four separate occasions by 
battleships and armored cruisers of the Channel Fleet, 
and after the first bombardment she sank in about 
twenty-five feet of water, so that all her upper works 
still remained visible. After the firing, the ship was 
visited by a large number of officers and gunnery ex- 
perts; but their examination utterly failed to show any 
reason for the vessel' sinking. No armor-piercing pro- 
' jectiles were used in the trials, and trie thick protec- 
tion of the "Hero" was unperforated, while, so far as 
could be ascertained, no "shot had entered above the 
belt and been deflected through the bottom. This could 
hardly have been the case, as the protective deck also 
was unperforated. 

The theory put forward to account for the vessel 
going down is that a shell filled with a high-explosive 
charge struck the water some distance short of the 
ship, descended some feet below the surface of the 
water, and finally brought up against the unprotected 
side below the bottom edge of the waterline armor 
belt. The idea was put forward by a non-gunnery 
officer, and was at first scouted by the experts, who, as 
it happens, have made little if any study of the ques- 
tions affecting ricochets. 

Now, however, the theory is to be put to the test. 
The battleship "Revenge" is to take out to sea a 
specially-constructed target, which will have a large 
proportion of its area under water. Firing will be car- 
ried out at various ranges, from 1,500 yards upward, 
and at each range a series of shots will be fired; 
the object being to discover how far short of the 
target the sights must be adjusted to insure the shot 
striking at a sufficient distance below the waterline 
to escape contact with the main belt of armor. 

If the experiments are successful, that is, if they 
show that this method of under-water artillery attack 
is feasible, there is no doubt but that it will be fully 



developed; for the effect of a high : explosive shell strik- 
ing below the water level would be much the same as 
that of a torpedo. Even if such a, shot did not sink 
the vessel struck, the inrush of water would consid- 
erably impair her stability. The damage occasioned' 
by the same shell striking above the waterline would 
not be nearly so great; from which it will easily be 
seen that for a battleship to have the greater part of 
her main belt below water may prove rather to be an 
advantage than otherwise, especially if, as is the case 
with modern American vessels, there is a good second- 
ary protection above the main belt. Besides, a sub- 
merged belt may conceivably prove a defense against 
torpedo attack.. 



SPEED OF GOVERNMENT AND PRIVATE EXCAVATION 
COMPARED. 

The speed with which the rate of excavation of the 
Panama canal is increasing is one of the most encour- 
aging features in the progress of that great work. It 
will be remembered that the grand total of excavation 
during the month of December, 1907, was 2,200,539 
cubic yards. The totals for January show an increase 
of over half a million cubic yards for the month, or a- 
grand total of 2,712,568 cubic yards. Of this amount, 
about two and a half million yards were taken from- 
the canal prism, one and a half million yards of which 
were removed by steam shovels, and about 1,000,000 > 
by dredges. 

In this connection we feel compelled to make refer- 
ence to a most unfair comparison which was recently 
made of the rate of excavation on the canal with that 
maintained on one of our new western railroads. Our 
esteemed contemporary Engineering News has recently 
drawn attention to the following extract from the 
New York Times, which serves to show the misleading 
character of these comparisons: "Mr. George J. tlould" 
congratulates the officials of the Western Pacific Rail- 
way because with 8,000 men they have moved more- 
earth and rock than the Panama Commission with a 
force of 30,000 laborers. The Western Pacific record 
for the first eleven months of the year was 11,471,300" 
cubic yards, more than half of which was rock, as- 
compared with the 8,151,645 yards, chiefly of dirt, re- 
moved in the same period by the Panama Commission; 
and in addition to this three miles of tunnels were- 
driven, 200 miles of main line track were built and 
ballasted, and immense quantities of stone, masonry, 
steel bridges, and other construction works were 
erected." Commenting on this statement, the New 
York Times said: "But for the contrast it affords 
with an expensive and much-heralded public work, this 
record of private accomplishment and economy might 
pass unregarded." 

The Scientific American had occasion only recently 
to expose the fallacies underlying recent attacks upon 
government work as done in connection with our navy; 
and here we have a parallel case of misleading criti- 
cism based upon facts that are not facts, and half 
truths which are worse than no truths at all. Without 
discrediting the work done on the Western Pacific, it 
must be remembered that the conditions on that road 
were ideal for rapid work, as distinguished from con- 
ditions at the Isthmus, which are about as full of 
hindrances to rapid work as they can well be. On the 
western road the climate is healthy and bracing, and 
the weather exceptionally favorable for excavation. 
At the Isthmus the climate is extremely enervating: 
and unhealthy, and the weather conditions most unfav- 
orable, because of the extremely heavy rains which oc- 
cur, for the excavation and transportation of large quan- 
tities of material. On the western railroad the working 
forces are composed of labor largely native or accli- 
mated to the country; the contractors are within easy 
reach by rail of the necessary supplies ; and, most 
important of all, the excavated material has to be 
hauled but a short distance to the fill, the material 
excavated from each cut forming the embankment of 
the adjoining fill. But at Panama the labor has been 
gathered from widely separated parts of the world; it 
is unfamiliar with the climatic conditions; and the 
excavated material, instead of being taken a few hun- 
dred yards to the dump, has to be hauled from two 
or three up to nine or ten miles before it can be un- 
loaded. 

Having these disabilities in mind, the record of work 
done on the canal shows that the palm for meritorious 
performance should actually lie with the canal, and not 
with the railroad. For on looking over the statistics, 
we find that from January to November, 1907, the 
grand total of excavation was 13,556,733 cubic yards; 
and that of this amount, 8,151,645 cubic yards of steam 
shovel excavation was taken out of the Culebra cut 
alone, and not, as the extract quoted above would 
imply, from the whole canal. We find, moreover, that 
so far from being "chiefly dirt," 58 per cent of the 
material was rock. The official figures show that an 
average of about 5,000 men was employed in 1906-07 
in taking out this 8,151,645 yards of material, as com- 
pared with the 8,000 men required on the Western 
Pacific to remove 11,471,300 yards. 

Now, the above is a fair sample of the injustice that 
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<an be done to a great enterprise in the minds of the 
lay public, by an unfair and prejudiced handling of sta- 
-tistical figures. So far from the work now being done 
under our army engineers at the Isthmus being infe- 
rior in quantity to that accomplished under civilian 
engineers on one of our great western railroads, it 
■would seem, if we take all the modifying conditions of 
-climate, labor, and length of haul into consideration, 
to be greatly superior. 



THE BELATION OF THE AUDUBON MOVEMENT TO THE 
SFOBTSMAN. 

BY B. 8. BOWDISH, 

The true relation which Audubon societies bear to 
■the sportsmen of the country (and within the term I 
mean to include only true sportsmen) is very much 
misunderstood by a great many, among whom are 
some of the sportsmen themselves. While running the 
•exhibit of the National Association of Audubon Socie- 
ties at the Sportsmen's Show of the Forest, Fish, and 
■Game Society of America, in New York, recently, sev- 
■eral visitors expressed surprise to the writer that 
the Audubon societies should be thus joining with 
■sportsmen. They went away assured that instead of 
there being any antagonism, the most complete accord 
existed between true sportsmen and the Audubon or- 
ganizations. To some sportsmen inquiring as to the 
■exact contentions of the Audubon societies, it was 
explained that they stood for the passage and en- 
forcement of such laws as would insure the preserva- 
tion of game, and for the absolute protection of harm- 
less and beneficial non-game and insectivorous birds. 
In no case did this explanation fail to elicit prompt 
and hearty approval. 

The real sportsman is a true protector of non- 
game birds. Their charm contributes greatly to the 
pleasure of his outings, and by them, in common 
■with the rest of humanity, he is benefited in a practi- 
cal way. In the matter of game, too, he stands for 
preservation, not for extermination, and his apprecia- 
tion of actual conditions is far more accurate than 
that of the sentimental theorist, his sympathy more 
direct and personal. On the other hand, the cordial 
relation of the Audubon societies toward the sports- 
men is shown by the results of their work. In North 
Carolina the State Audubon Society was in 1903 in- 
corporated to perform the functions of a fish and 
game commission, and since that time has continued 
to serve the State with such general satisfaction to 
sportsmen and citizens that in February, 1907, the 
South Carolina Audubon Society was incorporated 
along the same lines. Alabama, a year since one of 
the worst States in the Union as to game protection, 
from which bobwhites were annually shipped by 
•wholesale, early in 1907 adopted a bird and game law 
drafted by the most earnest and active Audubon work- 
er in the State, and indorsed by the National Associa- 
tion, and the author of this law, John H. Wallace, 
Jr., was made Game Commissioner. As a result, the 
State, from being one of the most backward, has 
become one of the most progressive game protective 
States, and words of praise for the law and the Com- 
missioner are heard on all sides from the sportsmen 
of the State. 

Tennessee has now a very good game law, which 
the National Association of Audubon Societies was 
influential in securing, and Georgia, as a result of per- 
sistent effort on the part of the same organization, has 
greatly improved in this respect. In Texas, during 
the winter of 1906-7, Mr. Charles E. Brewster, game 
law expert and ex-State Game Warden of ' Michigan, 
was maintained at very considerable expense by the 
National Association for the purpose of educating the 
people and assisting the able secretary of the Texas 
Audubon Society, Capt. Davis, and the sportsmen of 
the State in securing the enactment of good game laws 
and providing for their enforcement. The result has 
been the correction of very serious abuses and the 
•establishment of bright prospects for the preserva- 
tion of the State's game. In Connecticut during the 
last session of the Legislature the influence of the 
National Association and the Connecticut Audubon So- 
ciety was most potent in securing the enactment of a 
hunter's license law, which has met with the hearty 
approval of by far the greater number of sportsmen. 
The non-spring shooting law was also secured largely 
as the result of the efforts of these organizations. In 
Illinois the open season on woodcock and mourning 
•doves has been shortened a month; the day's bag of 
waterfowl and ducks reduced from thirty-five to twenty, 
.and for quail and other game birds from twenty-five 
-to fifteen. In Massachusetts the National Association 
has contributed to the fund which is to be used in the 
■experiment looking to the preservation from extermi- 
nation of the remnant of the once abundant heath 
Tien, now reduced to a few pairs on the island of 
Martha's Vineyard. In New Hampshire a law was 
secured making a five years' closed season on the 
wood duck and upland plover. In New Jersey the at- 
tempt last year to secure a non-spring shooting law 
resulted in the bill dying in the Senate Fish and 
Game Committee as the result of the opposition of 



one man. This year sportsmen have awakened to the 
conditions and necessities, and co-operation of the 
sportsmen's clubs is already so well assured as to 
give good promise of securing the passage of both this 
law and a hunters' license law. 

One of the good works accomplished in New York 
has been the defeat of bills to permit the sale of cer- 
tain foreign game birds in the closed season. These 
bills in various forms haye been introduced at each 
session of the Legislature for several years. The adop- 
tion of such a law would almost surely result in 
fraud, and the illegal selling, consequently killing, of 
native game birds. 

In a paper of the limitations of the present one, it 
is obviously impossible to more than briefly touch on 
some of the more important work looking to game 
protection which the National Association of Audubon 
societies and the various State Audubon societies 
have accomplished in co-operation with the sportsmen 
of the country. As to the aims and principles of the 
National and State societies, they may be briefly sum- 
med up in a repetition of the statement that these 
organizations stand for the adoption and enforcement 
of such laws as will insure the continued preserva- 
tion of all species of game, and for the absolute pro- 
tection of all harmless or beneficial non-game birds 
and animals. They advocate the total abolishing of 
spring shooting, because by such wasteful methods 
many species of game are surely being brought to 
extermination; they advocate the adoption of a hun- 
ters' license, first because it places the cost of game 
protection on those who enjoy the sport of shooting, 
highest on the alien who is most frequently a violator 
of the game and non-game laws, next on the non-resi- 
dent who does not otherwise contribute to the sup- 
port of the State, and merely nominal on the resident 
sportsman, who is almost always perfectly willing to 
contribute to the support of his pastime; second, be- 
cause it enables the game commission to keep tabs on 
who does the shooting, legal and otherwise; they advo- 
cate non-sale of game, because while there is a market 
for game, worthless individuals who would rather 
make a precarious living by shooting than to work for 
it will violate all game laws and disregard all bag 
limits, and such men and methods are a potent factor 
in game decrease; they advocate a closed season for 
a term of years on such birds as the wood duck, wood- 
cock, and upland plover, which, sadly reduced in num- 
bers, are threatened with extermination unless thus 
given a chance to recuperate. In the case of the wood 
duck, several hundred letters sent out by the asso- 
ciation a few months since to prominent ornithologists 
and sportsmen throughout the country, asking the 
present status of this bird, elicited replies which al- 
most without exception were to the effect that the bird 
had either entirely disappeared or had become ex- 
ceedingly scarce in the locality of the writer, and it is 
a question if the case of the woodcock and upland 
plover is not even more desperate. 

The methods by which the objects of the Audubon 
societies are sought to be obtained are: education of 
the people as to the economic and aesthetic, value of 
the birds and wild creatures; legislation, the, advo- 
cacy of good laws and opposition to bad ones; the 
employment of wardens to guard breeding colonies of 
birds. Their fellowship with kindred organizations 
is international, and their active assistance as far 
extended as the Bahamas and to the Game Warden 
of Prince Edward's Island. Sometimes Sportsmen 
whose viewpoint is restricted by the limits of local 
experience and knowledge are inclined to disagree with 
some of the reforms advocated by the National Asso- 
ciation, whose experience and knowledge of game mat- 
ters covers the entire country. A non-spring shoot- 
ing law does not always appeal to the sportsmen of a 
State when the neighboring States have no such laws; 
they forget that a beginning must be made some- 
where, that simultaneous action by a number of States 
is almost impossible of achievement. However, the 
wider a sportsman's experience, the more completely 
do his views accord with the aims of the Audubon 
societies. 

Practically, the Audubon movement came into the 
field when there was almost no protection of non-game 
birds, when some of the most valuable insect and 
weed-seed eating birds were slaughtered wholesale, 
when the seabirds were being fast exterminated for 
the millinery trade, and many States had almost no 
game laws, while the laws of others were a mere 
farce, owing to non-enforcement. To-day model non- 
game laws are in force in thirty-eight States, and 
game laws are far better, and better enforced than 
ever before, and tend constantly to improvement. This 
is largely the work of the Audubon movement, and it 
is no wonder that it meets wjth the hearty apprecia- 
tion of sportsmen and nature lovers everywhere. 



national routes are very- ambitious, involving sums as 
large as $55,000,000 in individual instances. Including 
local trolley enterprises, there are already in Switzei* 
land 111 projects for which concessions have been 
granted. It is obvious that the execution of even a 
small number of these projects would not only require 
a very large sum of money, but would call for large 
quantities of hydraulic and electrical apparatus. 



FLYING AS A SPOBT— ITS POSSIBILITIES. 

BY WILBUR WRIGHT. 

Up to the present time men have taken up flying 
partly from scientific interest, partly from sport, and 
partly from business reasons, but a time is rapidly 
approaching when the art will have reached a state of 
development such that men can practise it without the 
necessity of maintaining a private laboratory or a 
manufacturing plant. 

Considered as a sport, flying possesses attractions 
which will appeal to many persons with a force beyond 
that exercised by any of the similar sports, such as 
boating, cycling, or automobiling. There is a sense 
of exhilaration in flying througli the free air, an intens- 
ity of enjoyment, which possibly may be due to the 
satisfaction of an inborn longing transmitted to us 
from the days when our early ancestors gazed wonder- 
ingly at the free flight of birds and contrasted it with 
their own slow and toilsome progress through the un- 
broken wilderness. Though methods of travel have 
been greatly improved in the many centuries preceding 
our own, men have never ceased to envy the birds and 
long for the day when they too might rise above the 
dust or mud of the highways and fly through the clean 
air of the heavens. 

Once above the tree tops, the narrow roads no longer 
arbitrarily fix the course. The earth is spread out 
before the eye with a richness of color and beauty of 
pattern never imagined by those who have gazed at the 
landscape edgewise only. The view of the ordinary 
traveler is as inadequate as that of an ant crawling 
over a magnificent rug. The rich brown of freshly- 
turned earth, the lighter shades of dry ground, the still 
lighter browns and yellows of ripening crops, the 
almost innumerable shades of green produced by 
grasses and forests, together present a sight whose 
beauty has been confined to balloonists alone in the 
past. With the coming of the flyer, the pleasures of 
ballooning are joined with those of automobiling to 
form a supreme combination. 

The sport will not be without some element of dan- 
ger, but with a good machine this danger need not be 
excessive. It will be safer than automobile racing, and 
not much more dangerous than football. The motor 
flyers will always be somewhat expensive, as the best 
of materials and workmanship will be required in 
their, construction ; but there is a possibility that men 
will eventually learn to fly without motors, after the 
manner of the soaring birds,. which sail for hours on 
motionless wings. In such case the flyer would be so- 
small and simple that the original cost would be very 
moderate, and the fuel expense done away with en- 
tirely. Then flying will become an every-day sport 
for thousands. We may not live to see that day, but 
with thousands of buzzards, eagles, hawks, and sea 
birds giving demonstration of the possibility of soar- 
ing flight every day of the year, no good reason exists 
for asserting that human flight without motors is 
entirely visionary. Meanwhile the motor-driven flyers 
will become sufficiently numerous to afford great sport, 
not only to the amateur aviators, but also indirectly to 
the general public, for, the flying-machine races of the 
future will surpass anything the world has yet seen 
as spectacular performances. 

In ballooning, a few glorious hours in the air are 
usually followed by a tiresome walk to some village, 
an uncomfortable night at a poor hotel, and a return 
home by slow local trains. With a flyer, which returns 
the sportsman to his starting point, thus eliminating 
the uncomfortable features of the balloon trip, aerial 
sport will appeal to a wider class than has heretofore 
been the case. 



The introduction of electric traction on railroads 
that have long tunnels appears, says the Electrical 
World, to have had an extraordinary effect on the de- 
velopment of short and long tunnel schemes in Swit- 
zerland. Some of the plans for intercanton and inter- 



SOME IMFBF.SSIVE WIBELESS STATISTICS. 

That wireless telegraphy is becoming a powerful 
factor in overseas communications is shown by statis- 
tics collected by J. Erskine Murray. He gives the 
number of stations as 1,550, classified approximately 
as follows: 

Commercial land stations, 195; merchant vessels, 170; 
lighthouses, etc. (government stations), 150; naval 
installations, 670; military portable installations, 55; 
experimental stations, ; 310. These 1,550 stations had 
been erected by the various companies in approximately 
the following proportions: 

Telefunken, 41 per cent; Marconi, 20 per cent; De 
Forest, 6 per cent; Lodge-Muirhead, 3 per cent; Fessen- 
den, 3 per cent; other systems, 27 per cent. J As re- 
garded commercial land stations the proportions were: 
Marconi, 32 per cent; other systems, 68 per cent. On 
merchant vessels: Marconi, 56 per cent; other systems, 
44 per cent. 
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MODERN SEVEN-LEAGUE BOOTS, 
The peculiar shoes or stilts shown in the accompany- 
ing illustrations have been patented by their inventor, 
an engineer of Leipzig, who calls them "curve shoes." 
They have broad soles and pneumatic tires, which 
make them peculiar- 
ly suitable for walk- 
ing and running on 
sandy ground, but 
they work well on 
any kind of ground 
or pavement and in 
all seasons of the 
year. They are 
adapted for practi- 
cal use, as well as 
for sport, and for 
girls and women as 
well as men and 
boys. In spite of 
the size and appar- 
ent clumsiness of 
the shoes they are 
said to make run- 
ning as easy as it 
would be with bare 
feet. The shoe of 
the advanced foot 
strikes the ground 
with its hinder part, 
which _, is several 
inches behind the 
heel of the foot. 
Then, the other foot 
being raised, the 

body rolls forward on the curve shoe until the front 
end of the shoe is in contact with the ground. The 
length of the curve shoe is so great that a distance 
equal to twice the natural pace is gained at each step. 
The pressure of the shoe on the ground 'compresses a 
spring which, when the shoe is raised, impels it for- 
ward without requiring any exertion on the part of 
the wearer. By the use of the curve shoes the speed 
■of walking may be dou- 
bled with the natural and 
easy motions of walking, 
which are far less irk- 
some and fatiguing than 
the treadmill action, un- 
comfortable seat and fes- 
tering of the hands of the 
bicyclist. 



the face of the earth. But because flowers are firm- 
ly fixed upon their stalks, they are unable to give 
their seeds the start in life which is desirable. They 
cannot sprinkle them far -and wide across the land. 
Thus, nature has come to their aid, and has* invented 




MODERN SEVEN-LEAGUE BOOTS. 

many little contrivances whereby the seeds are dis- 
persed and deposited upon soil suited to their needs. 
Among these seeds are many specially equipped for 
aerial voyages. Examples .will occur to the mind of 
every reader. There are, for instance, the seeds of 
the dandelion, the thistle, and the goat's beard. By 
means of feathery attachments all these seeds are 
rendered very light, almost as light as air, in fact; so 



NATURE'S FLYING 
MACHINES. 

BT PBRCT COLLINS. 

That men of invention 
and industry may learn 
lessons from nature is 
quite certain. Indeed, it 
is a matter of common 
knowledge that many of 
man's contrivances reflect 
nature to a remarkable 
degree. The duck upon 
the water is the prototype 
of the paddle steamboat; 
the tail of the swimming 
fish exemplifies the screw 
propeller; while a score of 
equally striking instances 
might be advanced. Thus, 
it is at least possible that 
a perfect knowledge of the 
laws governing bird and 
insect flight might enable 
man to build a machine 
which would fly through 
the air with precision, 
rapidity, and safety. We 
often forget that the bal- 
loon and the parachute, 
by means of which man 
has accomplished limited 
voyages through the do- 
minion of the air, have 
their prototypes in nature. 
In this respect it may be 
said that man has learnt 
a lesson, from the flowers 
of the field — or at least 
that he might have gained 
his knowledge from them, 
had he been so minded. 
We know that flowers are, 
as it were, the husbands 
and wives of plants. They 
bring forth the seeds 
which carry forward vege- 
table life from one year 
to another, and cause 
plants to multiply upon 




1. —Seed of goat'B beard thistle. 2.— Seed of common thistle. 8.— Plight of seeds of dwarf plumed thistle. 4.- 
butterfly. 5.— Hawk moth. (These illustrations are not to scale.) 

NATURE'S FLYING MACHINES. 



that the smallest breath of wind is sufficient to sup- 
port and carry them away over moorland and field. 
Eventually the same wind that lifted them will dash 
them' to earth once more, and they will germinate and 
take *oot -But the point which the writejc:,. desires 

specially to empha- 
size is that these 
soaring seeds are, in 
effect, so many little 
balloons and para- 
chutes. Take the 
seed of the common 
thistle, for example. 
The long, feathery 
rays which extend 
from it in all direc- 
tions entangle, so 
to speak, the air. 
This reduces enor- 
mously the gravity 
of the whole con- 
trivance. So that 
-while the seed alone 
is heavy, and would 
lie prone upon the 
soil where it fell, 
its feathery attach- 
ments render it 
scarcely weightier 
than the air which 
it displaces. Thus, 
the thistle seed is 
virtually a balloon. 

Still more striking 
is the resemblance 
between a dandelion seed and a parachute — while the 
same resemblance is noticeable in the case of other 
seeds. Let the reader glance at the accompanying dia- 
gram, which . shows a parachute side by, side with a 
vastly magnified dandelion seed. The seed proper 
hangs from a long stalk. It is the precious living 
thing — the little man, if you will — whose safe carriage 
through the air is demanded. At the other end of 

the stalk a vast numb°* 
of stiff fibers Stand out, 
stout enough to offer con- 
siderable resistance to the 
air, but sufficiently light 
and feathery to reduce the 
gravity of the whole con- 
trivance to a minimum. 
It follows that the faint- 
est puff of air beneath 
these fibers will suffice to 
carry the dandelion seed, 
in an almost perpendicu- 
lar line, toward the 
clouds. Then, when once 
fairly started, it will be 
hurried away with the pre- 
vailing wind, traveling al- 
most as rapidly as the 
wind itself. 

Turning now from the 
vegetable to the animal 
kingdom, we find that cer- 
tain creatures, while pos- 
sessing no true powers of 
flight, are yet capable of 
making short trips through 
the air. One of these is 
the Australian flying pha- 
langer, or "sugar squir- 
rel" as the colonists call 
it. Its length, including 
the tail, which is rather 
longer than the body, is 
about nineteen inches. 
During the day it dwells 
in hollow trees, and at 
evening issues forth to 
exhibit the greatest agil- 
ity in search of insects 
and the honey .of newly- 
opened flowers. It rarely 
descends to earth, but 
passes from tree to tree 
by means of enormous 
leaps — true flying leaps, 
for it is sustained in the 
air by parachute-like ex- 
pansions of the skin at the 
sides of its body between 
the limbs. 

The phalanger's flight 
involves a combination of 
natural laws which need 
not be discussed in detail. 
A very simple experiment, 
however, will enable us 
to grasp the idea. Let us 
launch a piece of card 
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Into the air in the manner shown in the accompany- 
ing illustration. Instead of falling rapidly to the 
ground as a stone would do, it soars upward to a con- 
siderable height, and then sweeps with equal grace 
upon a downward course, often returning almost to 



plane of resistance, and sweeps gracefully up to the 
tree on which, it alights. 

I have dwelt at some length upon the phalanger's 
mode of progress in the air because its principle ex- 
plains the so-called flight of several other animals. 



gained that these flsh, under favorable conditions, will 
"fly" for a distance of 500 feet. But when once the 
impetus is exhausted, the fish is quite unable to sus- 
tain itself in the air by muscular effort. 
In one respect at least, bats are the most remark- 





The Flying Pish Leaps From the Water and 
Skims Through the Air. 

the feet of the thrower. It is, in fact, a simple form 
of aeroplane. The impetus supplied by our hand re- 
sists the pressure of the air against the broad surface 
of the card, which glides upward upon a bank of air, 
as it were, as long as the original impetus remains. 
When this is spent, the card glides downward upon 
another bank of air, this time being impelled by the 
force of gravitation, or, as we say, its own weight. 

Let us now return to the flying squirrel. When it 
wishes to make its way from one tree to another at 
a distance it runs up to a high branch, leaps into the 
air and stiffens its limbs, thus spreading out its para- 
chute-like membranes. This act presents a broad 
plane of resistance to the air, and turns the squirrel 
into something analogous to our piece of card. Its 
weight is so much greater, however, than the amount 
of air which it displaces, that the impetus of its leap 



A Gnat's Wing Area is Proportionately 
Eleven Times That of the Swallow. 



Throwing a Card to Imitate the Flight of a Flying 
Squirrel. 



Besides the phalangers, there are the flying squirrels 
of the northern hemisphere, and the flying lemurs. 
A few lizards, too, possess this power of gliding 
through the air; so, also, do the so-called flying frogs 
of Borneo and the neighboring islands. These frogs 
are sustained in the air during the vast leaps from 
branch to branch among the trees which they fre- 
quent by their enormous webbed feet. One of the 
frogs, when measured, showed that whereas the body 
was only four inches long, the fully expanded webs 
of the feet covered an area equal to twelve square 
inches. Bearing in mind our observations on the 
phalanger's flight, we shall not be at a loss to under- 
stand how a frog so equipped accomplishes its aerial 
journeys. In a word, these frogs simply glide upon 
the air, their big feet acting as aeroplanes. 

The same principle of flight is again seen in the 



able of all the creatures possessing the power of true 
flight. Bats, as most people know, are mammals — 
they belong to the great class of "higher animals" 
which comprises; man himself. Moreover, it is not a 
little remarkable that among the host of extinct ani- 
mals with which, thanks to the labors of geologists, 
we are now acquainted, not one has been discovered 
in any way connecting bats with other mammals. 
Thus, bats stand alone; while how and why they be- 
came vested with the power of flight are questions 
shrouded in mystery. The framework of the bat's 
wing is furnished by the fore limb. Indeed, the 
bones corresponding to those of our own hand con- 
stitute its most important parts; hence bats are known 
as Chiroptera, or hand-winged animals. The thumb 
of the bat is free, and terminates in a hooked claw ; 
but the "fingers" are enormously lengthened, while 











v 


• \ 




x^ 




The Principle of a Squirrel's Flight. 

carries it only a short distance in an upward direction. 
But at this point the squirrel shows itself superior 
as a living organism to our piece of card. Instead of 
sliding backward, it surmounts, as it were, a pinnacle 
of air, and rushes rapidly forward and downward. 
Moreover, ere it reaches the tree which is its goal, it 
soars upward once more, employing the impetus gained 
in its rapid gravitation, and thus breaks the shock 
which it would otherwise sustain when alighting. 
'These maneuvers are rendered possible by the squir- 
rel's power of altering the plane of resistance which 
its body presents to the air. When the impetus of its 
leap is expended it depresses the forepart of its body 
by a muscular effort, at the same time raising its 
hinder part. In this manner it utilizes the force of 
gravitation for its forward sweep. Then, its body hav- 
ing gained considerable impetus, it. again reverses its 



The Flight of a Flying Squirrel. 



The Resemblance Between a Parachute and a Dandelion Seed. 



flying fish, although at one time it was widely credited 
that these ocean dwellers possessed the power to ac- 
celerate their passage through the air by flapping their 
"wings" — as their enormously elongated pectoral fins 
are sometimes called. Had this been proved, these 
fish would have actually shared with bats, birds, and 
insects a power which has been denied to all other 
living creatures. But men of science are now agreed 
that the motion of the fins sometimes seen when the 
flsh leaves the water is merely a continuation of 
their swimming movement, and in no way aids the 
passage of the fish through the air. The method of 
the fish's flight is this: It rushes through the water 
at high speed, hurls itself into the atmosphere, and 
spreading its huge wing-like fins glides rapidly for- 
ward until its momentum is exhausted. Then it drops 
back again into the water. So great is the impetus 



between them stretches a skin or membrane, to which, 
in certain species, the bones of the tail give addi- 
tional support. All things considered, bats appear to 
be better models than birds for those who attempt to 
attain flight by mechanical means. 

With reference to the flight of birds and insects, a 
few points only can be dwelt on in this place, al- 
though the subject possesses almost inexhaustible in- 
terest. In the first place, it is important to recognize 
that the wing is a flexible organ with a thick anterior 
and a thin posterior margin. It does not therefore 
beat the air like a board, but is thrown into a suc- 
cession of varying curves. This enables the bird or 
insect to grasp firmly, as it were, the resistance of- 
fered by the air. The downward thrust thus given 
raises the bird or insect and forces it forward; then 
comes the ascending action of the wings, which are 




Australian Flying Phalanger. 




The Flying Frog of Borneo. 
5ATVBB-I FLYING MACHINE*. 




The Wing Spread of the Bat. 
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guided in the same manner as a boy's kite, and sus- 
tain the body until the following stroke. 

Weight is essential for flight, although we are ac- 
customed to think otherwise. Without weight, the 
leverage necessary for a firm grasp upon the air, tho 
repeating at intervals the 
downward thrusts, is not 
forthcoming. Thus, we see 
that as the weight of bird 
or insect increases, the area 
of the wing decreases, a 
small wing moved rapidly 
being more effective than a 
large one moved slowly. 
The gnat, despite its com- 
paratively feeble flight, has 
eleven times the wing sur- 
face of the swallow, reduc- 
ing . both to the same 
weight. Compare, too, the 
comparatively enormous 
wings of the cabbage white 
butterfly with those of the 
hawk moth, and these again 
with the wings of the bee 
or the fly. Experiment has 
shown that whereas the 
butterfly moves its wings 
only nine times each sec- 
ond, the moth attains a 
speed of seventy-two in the 
same period of time. 
Against this we must set 
the 190 flaps per second of 
the bee's wing, and the 330 
of the fly's. 

But there is probably an- 
other reason why weight is 
of importance in flying, be- 
sides the fact that it sup- 
plies leverage for the de- 
velopment of force. We know that (within certain 
limits imposed by our muscular strength) we can 
throw a large stone to a greater distance than a small 
one. We say that the former "carries" better than 
the latter. In other words, we mean that when once 
it is set in motion the momentum of a heavy body 
is far greater than that of a light one. It follows 
that the body of a bird or insect is of real importance 
in flight, and is not, as we too often imagine, an in- 
cumbrance. Once set swinging through the air by the 
movement of the wings, the body travels forward by 
its own momentum, just as does a stone when it 
leaves the hand of the thrower. Moreover, the body 
of a flying animal is so wonderfully adapted, by its 
shape and balance to overcome the resistance of the 
air — to utilize, as it were, every ounce of force de- 
veloped by the wings — that we cannot fail to recog- 
nize in it an indispensable asset in nature's scheme 
of flight. That this is not an exag- 
gerated view the reader may dis- 
cover by watching the progress of 
any small-winged bird, such as a 
chaffinch for example, when in 
rapid flight. Its wings move quick- 
ly for a few seconds, and are then 
actually shut, for an equal, or even 
for a greater, length of time. Dur- 
ing this interval the bird is sus- 
tained and carried forward by the 
momentum of its body. The same 



thing may be observed in the quail, the woodpecker, 
and many other birds. In fact, it has been calculated 
that on a two-mile journey at a good speed, the time 
during which the wings of such birds are in actual 
use is considerably less than when they are passive. 




An Improved Style of Ice Racing Yacht. 

The economy of labor thus effected is obvious, while 
there can be little doubt that herein lies the secret of 
the power which enables birds to accomplish their 
vast migratory journeys. 

; < < l > » 

AN ICE YACHT WITH A HOLLOW BACKBONE AND 
250 SQUARE EEET SAIL AREA. 

BY H. PERCY ASHLEY, I. Y. A. 

For an all-around and fast ice yacht that can be 
used the greatest number of days the 250-square-feet 



sail area class has proved the most satisfactory. The 
advantages of this ice yacht are its light construction, 
comparatively small sail spread, with powerful driv- 
ing power, which, combined with balancing power, 
make the essential for fast time on the ice. 

The backbone and runner 
plank should be of well-sea- 
soned basswood free from 
knots or checks. The spars 
are hollow and are of 
spruce; runners of seasoned 
best white oak; cockpit or 
steering box of white oak; 
top and bottom cap for 
backbone of white oak. 

The general dimensions 
are as follows: Backbone or 
center timber over all, 30 
feet; thickness, 4% inches; 
width, 11 inches at runner 
plank; nose, 3% inches; 
heel, ' 4% inches; runner 
plank over all, 16 feet 8 
inches; cut of runners, 16 
feet; spread shrouds, 8 
feet 5 inches; length of 
cockpit, 7 feet 6 inches; 
width, 3 feet 7 inches; 
depth, 4 feet. The total sail 
area is 248.60 square feet. 

Construction of Back- 
bone. — Select two pieces of 
well-seasoned basswood as 
dressed 30 feet long by 10 
inches wide and l 1 ^ inches 
thick. Dress in shape of 
backbone which will be 2% 
inches at nose, 4% inches 
at heel, and 10 inches at 
mast and runner plank. 
The struts are of white pine, 
2x2 inches, and are glued and screwed on the side- 
boards at an angle of 45 degrees. Start struts at the 
mast, which is 9 feet 6 inches aft of the nose. Oak 2 
inches thick is inserted at the nose, mast, runner plank, 
fore end of cockpit and heel. (See Pig. 2, No. 13.) 
Nos. 10, 11, and 12 show inside mid-section and out- 
side construction of backbone; 13 is the inside con- 
struction complete without the port side screwed in 
place. Firmly glue and screw with brass screws all 
contact parts. The backbone is capped on the upper 
and lower sides with %-inch oak. The nose and heel 
end in a shoulder to receive the loops for wire rig- 
ging that form the runner-plank guys. (Fig. 1, deck 
plan.) 

Runner Chocks, etc. — The runners are of seasoned 
white oak, pierced with %-inch bolts with screw head. 
The runner shoe is soft cast iron. The cutting edge 
fore and aft has a downward curve of 1-16 inch. The 

dimensions of fore run- 
ners are as follows: 
Over all, 4 feet 8V 2 
inches; depth of wood at 
center, 4% inches; width, 
2%, depth of shoe, 2%. 
Rudder, over all, 2 feet 
11 inches; width, 2 
inches. Depth of oak, 3 
inches; depth of shoe, 
1% inches; rudder post, 
1% inches circumfer- 




Fi$. 1.— ICE YACHT CONSTRUCTION.— PLAN OF SAIL AND RIGGING. 



February 29, 1908. 



Scientific American 



H3 



ence; length of tiller, 3 feet. The chocks or runner 
guides are of white oak and are of the following di- 
mensions: Over all, 21 Inches; depth, 4 Inches; 
width, 1% Inches. They are fastened to runner plank 
with %.-inch lag screws. (See Pig. 2, Nos. 1, 3, 7, 
and 8.) No. 2 shows enlarged mid-section of fore 
runners. (See plans.) Runner plank Is 16 feet 8 
inches over all and the fore runners have a cut of 16 
feet. The straddle of the shrouds Is 8 feet 5 inches; 
width at ends, 12 Inches; center, 13% Inches; depth 
at center, 4% Inches; ends, 2%. 

Spars, Sails, Rigging, etc. — The spars are of hollow 
spruce.- The dimensions of the sails are as follows: 
Main sail hoist, 12 feet; gaff, 10 feet 3 inches; leech, 
24 feet; boom, 18; diagonal, 20 feet 3 inches; jib on 
stay, 12 feet; leech, 9 feet 9 inches; foot, 7 feet 3 
inches. The standing rigging is %. plow steel, the 
running rigging for sails 5-16 for peak and jib hal- 
yards, and % diameter steel running rigging for throat 
halyards. The main sheet and jib sheet are rove 
through bull's eyes. The mainsail contains 212.60 
square feet, jib 36 square feet, making a total of 248.60 



of the best spar varnish, the first coat to be pumice- 
stoned smooth. The illustration of the completed 
yacht made from a photograph shows clearly the dis- 
tribution of sail area arranged to secure the greatest 
speed and stability. 



Safe Illumination, 

The eyes are injured by exposure to naked lights, 
and the injurious effect increases both with the bright- 
ness and with the area of the source of light. But no 
matter what the area may be, the illuminating power 
per square centimeter of that area cannot safely exceed 
0.75 Hefner candle. 

In order to follow the increase of brightness of arti- 
ficial light from the beginning of civilization to the 
present day, I have measured forty sources of liglit, 
extending from the pine torch and the ancient Roman 
oil lamp to the metallic-filament electric lamp and the 
. Incandescent gas lamp. Of these only the pine torch, 
candles, open rape-oil lamps, and flat kerosene and 
gas burners fall within the limit of safety. All other 
lights should be inclosed in ground glass or matt glass 

r *i* : 



eye, is protected from the direct rays of the lamp, 

The best system of Illumination for schoolrooms, fac- 
tories, and offices Is the indirect system, in which the 
sources of light are concealed and the light is reflected 
from ceilings, walls, and other large surfaces. Where 
this- is impracticable, all lights which exceed the safe 
limit of brightness should be completely inclosed In 
non-transparent globes of such character and construc- 
tion that they appear as uniformly luminous surfaces. 
The globes should be made of a kind of glass that ab- 
sorbs the ultra-violet rays. These particularly Injurious 
rays are largely eliminated by the indirect method of 
illumination. 



Acuteness of Vision in Man and Various Animals, 

Dr. Alexander Schaefer has been investigating the 
vision of many animal species and has found that the 
size of the eyeball is the principal factor of acuteness 
of vision. The bovine species has the sharpest sight. 
The second place is occupied by man and the horse, 
which have nearly equal visual powers, the third by 
the sheep. Small, and especially small-eyed animals, 
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Fig. 2 —DETAILS OF ICE YACHT CONSTRUCTION. 

1. Runner plank with chocks and brace. 2. Enlarged mid-section of fore runners. 3. Lowerside of forerunner chocks and braces. 4. Tiller, rudder post, and rudder runner. 5. Mid-section of same. 6. Mid-section 
for runner. 7. Side view of chocks, showing lag -bolt fastening to runner plank. 8 . Top of fore runner. 9. Side of fore runner. 10 . Inside construction of backbone. 11. Mid-section construction of 

backbone. 13. Outside construction of backbone. 13. Inside construction of backbone complete without port outside plank. 



square feet. The dimensions of the sails call for fully 
stretched. 

The cockpit is 7 feet 6 Inches long and 43 inches 
wide. It is formed of two bent oak strips 2 inches 
wide and 4 inches deep, with, a groove in the under 
side to receive a flooring of tongued and grooved %.- 
Inch oak 4 inches wide. All contacting surfaces are 
glued and screwed in place. The very best time to 
build an ice yacht is in the fall and it should always 
be built under cover. A canvas cover is essential to 
protect the cockpit from the weather. The bob stay Is 
of %i-inch diameter Scotch Iron and ends in a right- 
and-left turnbuckle with jam-nuts at the aft end. All 
shrouds and runner plank guys end In loops. The 
turnbuckles are %-inch thread Tobin bronze and the 
blocks are No. 1 bronze with wire rope sheaves. 

A number of these boats have been built with hollow 
backbones and have proved cup winners. They have 
been raced in gales, and are in as good condition as 
when first sailed. 

The hull should be finished in fine sand-paper, one 
coat of light-colored filler, sandpapered, and two coats 



globes. This applies to the tubular, central-draft kero- 
sene burner, which is now so commonly used, and to 
acetylene and all incandescent gas lights. 

Incandescent electric lights are still brighter, and 
their brightness increases with their candle-power. The 
most dazzling of all artificial sources of light, with 
the exception of the electric arc, are the new metallic- 
filament lamps, and particularly the Nernst lamp. 

Of all lights now used, only candles and flat kerosene 
and gas flames fall within the limit of 0.75 Hefner can- 
dle per square centimeter of illuminating surface. The 
round kerosene burner exceeds this limit 5 fold, the 
incandescent gas light 8 fold, the carbon filament about 
100 fold, the new metallic filaments 270 fold, the Nernst 
lamp 550 fold, and the electric arc 4,000 fold. 

The competition among various systems of lighting 
too often leads to the employment of naked or insuf- 
ficiently protected lights, in order to produce the great- 
est illuminating effect in proportion to cost. In most 
cases in which globes are used, they are added for 
artistic effect or to increase the illumination at certain 
points. In other words, the ceiling, rather than the 



whether mammals, birds, amphibia, or reptiles, have 
very poor sight. Owls and buzzards are the only birds 
that possess great acuteness pf vision. The low positions 
in the scale occupied by dogs, cats, bats, and many 
fishes, which feed upon living prey, is contrary to all 
expectation. In the case of dogs and certain fishes, 
lack of sharpness of vision is due to the great size 
of the retinal elements. It has long been known 
that dogs have such indistinct vision that as a rule 
a dog is not able to recognize his master hy sight 
alone. 

These results emphasize the distinction between 
vision of motionless objects and vision of moving ob- 
jects. The latter faculty is necessarily keen in all 
animals of prey. A cat is little affected by the sight 
of motionless objects, but pounces on a fleeing mouse 
or a trailed string instantly and with unerring pre- 
cision. A trout will rise to the most impossible arti- 
ficial fly if its motion resembles that of a living fly. 

The inclusion and position of man in the series are 
based upon the ocular measurements given by Helm- 
holtz in his "Fhysiologische Optik." 
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A EECOED-BEEAKING AUTOMOBILE BUS. 

There Is no doubt whatever that the most strenuous 
test that can be given a modern automobile consists in 
driving it at a relatively high speed for long distances 
over ordinary country roads. Few pleasure vehicles 
will survive a 600-mile road test without requiring the 
making of some minor adjustment; and when a com- 
mercial vehicle fitted with solid tires succeeds in com- 
peting with the ordinary pneumatic-tired pleasure cars 
in such a run, it is a feat worthy of record. 

The photograph reproduced herewith shows a twelve- 
passenger sight-seeing car, made by the Rapid Motor 
Vehicle Company, of Pontlac, Mich. This car, carry- 
ing its full quota of passengers, completed the 600- 
mile cross-country reliability run of the Chicago Auto- 
mobile Club last November at an average speed of 
14 miles an hour. Despite the fact that the roads 
were in bad shape, and that in one instance the ma- 
chine had to be driven through a flooded, unused road 
in order to regain the main highway, the bus com- 
pleted each day's run upon schedule time. At several 
different times throughout the test the occupants of 
the car wagered that it would not be able to climb 
some of the steep grades encountered, but its- simple 
double-opposed-cylinder motor and double-chain drive, 
on account of their combined efficiency, proved equal 
to the emergency, and in no instance was the machine 
stalled on a hill, or even in making a detour through 
a furrowed cornfield, where the wheels sank from 4 to 
6 Inches into the soil. The only adjustments made 
throughout this extremely difficult three days' test 
were the cleaning of a spark plug and the tightening 
of a pipe nipple. On one of the runs the driver forgot 
his tool bag, and the entire 200-mile distance was cov- 
ered without any tools in the car. At the conclusion 
of the test the committee made a 
minute examination of all parts of 
the car and Its mechanism, but 
they failed to find anything out of 
order. The chief penalization was 
caused the morning of the first 
day's run by breaking the seals on 
the coil box, which the driver be- 
lieved to be short-circuited, but 
which, In reality, was not the case. 
This test was the first in which a 
commercial vehicle has been run on 
the same basis as a pleasure vehi- 
cle, and the result shows very 
clearly what excellent material 
goes Into the construction of this 
particular make of car. All the 
Rapid vehicles are made upon a 
uniform chassis which has a hori- 
zontal two-cylinder motor with the 
cylinders located fore and aft of 
the frame, and which carries di- 
rectly upon Its crankshaft an ex- 
tremely strong planetary transmis- 
sion. The chain extends back from 
this transmission to the counter- 
shaft, and the final drive Is by side 
chains to the rear wheels. The 
type of motor used and the meth- 
od of power transmission make the 
car an economical one to run, while 
the special endless, solid tires are 
a decided advance over the type of tire used hereto- 
fore. The manufacturers of this machine make a 
large line of commercial vehicles, all of which are 
sold with a one-year guarantee. These automobiles 
are in wide use in this and In foreign countries, and 
their many users testify to the economy to be had upon 
their adoption in place of the usual horse-drawn 
vehicles. 



are far more arduous than those in Switzerland, the 
Rockies, and other mountain regions, but this is a 
fact which may not be realized by the Himalayan 
explorer on his first expedition. The glaciers, some of" 
which are from 30 to 40 miles long, the snow passes 
varying anywhere from 16,000 to 19,000 feet, and the 
virgin peaks from 20,000 feet upward, are on a vaster 
scale than elsewhere. 

Dr. and Mrs. Workman's early explorations assumed 
the character of an expedition, for they were some- 
times accompanied by over 200 coolies in addition to 
the mountain guides brought from Europe for the 
work. These included, besides the famous Zurbriggen, 
the noted Italian mountaineers Petigax and- Savage. 
On one journey their agent left Srinagar in advance 
with 243 coolies, as they were obliged to feed the men 
during the climbing weeks, and eight tons of rice and 
flour had to be transported to Suru, the base village; 
a second caravan followed of 25 loaded ponies, and 
later a third caravan started with 27 more. The 
large number was needed to carry supplies to the 
base camps, from which the actual ascents were made. 
After the camps were established, about 50 coolies 
were retained as porters, selected from the strongest 
and hardiest. 

The success of most If not all of the ascents Mrs. 
Workman attributes largely to their care in so arrang- 
ing camps as to Insure maintenance. . Only by spend- 
ing nights at higher altitudes than Alpinists have ever 
before thus rested, did she succeed in her record ex- 
ploit. Though necessary, the coolies prove one of the 
greatest obstacles to climbing in the Himalaya, since 
they are so unreliable and may desert at any time. 
In the exploration of the Chogo Lungma glacier, the 
Workmans determined to surmount two high summits 




MOUNTAINEEEING IN THE HIMALAYAS— THE HARD- 
SHIPS OF CLIMBING AT HIGH ALTITUDES. 

BT DAT ALLEN WILLEY. 

When Mrs. Fanny Bullock Workman ascended Nun 
Kun peak of the Himalaya to a height of 23,260 feet 
above sea level, she made the world's record for moun- 
tain climbing by a woman, and a record which has 
been exceeded by only four men. This ascent concluded 
a series of five seasons spent in the great mountain 
range by Dr. and Mrs. Workman, during one of which 
they traveled 1,300 miles along what may well be 
called the "roof of the world." During four seasons 
they explored a glacial area of over 150 miles, includ- 
ing the famous Chogo Lungma in Baltistan, In addi- 
tion to ascending nine snow passes ranging from 
17,000 to 19,260 feet, none of which had ever before 
been surmounted by a human being. Eight virgin 
peaks were climbed, whose elevations varied from 
19,000 to 24,000 feet, including the Nun Kun where 
Mrs. Workman made her highest ascent. 

The Workmans have explored the high Himalaya 
more extensively than any other mountaineers. Conse- 
quently their comparisons of this region with the Alps 
and other mountains which have challenged the 
climber are of unusual interest. Mrs. Workman states 
emphatically that mountaineering conditions in Asia 



AN AUTOMOBILE 'BUS WHICH COMPLETED A 600-MILE CROSSCOUNTRY EUN AT AN 
AVERAGE SPEED OE 14 MILES AN HOUR WITHOUT A REPAIR OR BREAKDOWN. 



at its head. To do this they arranged a series of 
camps to which food must be taken by the porters. 
In endeavoring to reach the high peak at the head 
of the Chogo Lungma glacier, the natives traveled so 
slow that Mrs. Workman left her husband to urge 
them on, and went ahead with a guide. To quote her 
account of her experience, it was weary work, for this 
part is stormy even In summer, and recent storms had 
left a covering of new snow, which reached to above 
their knees. Slowly they zigzagged up a high wall, 
stamping their feet often, for at that altitude it was 
bitterly cold. They were above 20,000 feet when an 
imperative summons from the others stopped their 
progress. Calling down to know the reason, the 
answer came that half the coolies had mountain sick- 
ness and the remainder refused to advance. The 
coolies remained obdurate, and finally, as there seemed 
no other way, they descended to where the men lay 
as if dead in the snow. In reality only a few were ill, 
but the remainder were obstinate In their refusal to 
go on. They were led downward a few hundred feet, 
and, taking another course, steered for a small high 
plateau where camp was pitched at 19,355 feet. On 
the morrow the porters were left behind, and the 
Workmans completed the ascent with only two com- 
panions. 

Intense cold was experienced, especially when Mrs. 
Workman made her highest ascent on Nun Kun.. With 
the mercury often below zero at times during the day, 
by far the greatest suffering was endured at night, as 
the effects of the cold combined with the rarefied air 
made sleep actually Impossible, and incredible as it 
may seem, for five nights the woman mountaineer did 
not slumber an hour in her tent. On this expedition 
Dr. and Mrs. Workman were accompanied In the higher 



explorations only by the guide Cyprian Savage and 
six porters from the Italian Savoy district. A base 
camp at 15,100 feet altitude was first located. Prom 
here In midsummer the party started for the Nun Kun 
peaks, crossing moraines and wading glacial torrents. 
On the long Inclines they came upon large stretches 
of "nieves-penitentes," small corrugated ice pinnacles 
from one to three feetuhlgh, known in the Andes, but 
not seen before in the Himalaya. They pitched tents at 
17,657 feet, where a good sleep fortified them for what 
was little . suspected — five completely sleepless nights. 
The next day's climb took the caravan over a sharp 
snow wall, where steps had to be cut, then up ascend- 
ing snow cotes gashed often by icicled crevasses. At 
last they arrived on the snow slant, and established 
a camp at 19,900 feet. 

Next morning there was a high ice wall to be nego- 
tiated, rising at a severe incline. The Nun Kun seemed 
bent on furnishing them a very forbidding stairway to 
its unknown uplands, and the word "halt" was called 
every five minutes. After ascending straight for over 
an hour, they had to cross the ice wall in the center. 
Almost touching their elbows as they moved rose a 
tall ice canopy, while beneath them the wall dropped 
straight, a 500-foot Ice sheet, at the base of which 
opened a blue chasm corniced with ice ruffles, ready 
to engulf the whole party should any take an awkward 
step. At last they were obliged to halt on account of 
fatigue, at 20,632 feet. Desolate fog shrouded the 
camp, and presented a weird scene. The night was 
so cold here no one slept, but they managed to push 
forward the next day to the final camp, where tents 
were pitched on a small, snow flat. Fog and snow set 
in as on the previous day, but it finally ceased snow- 
ing. The sun shone through the sickly mist, and then 
overpowering heat prevailed. It 
was so unbearable within and with- 
out tents that the Alpinists were 
obliged to wrap their heads in wet 
towels. At 2:30 in the afternoon, 
the sun temperature was actually 
193 degrees. Soon after sunset it 
froze, and at 7 o'clock the mercury 
was 22 degrees below the freezing 
point, while the lowest temperature 
for the night was four below zero. 
Thus In twelve hours the party 
experienced a fluctuation in tem- 
perature of 197 deg. 

The night passed here was hor- 
rible. The climbers were sleepless 
and bitterly cold. The water froze 
in their bottles, and although 
thirsty, they had nothing to drink. 
With three sleepless nights, they 
felt nearly exhausted, but strength 
came with movement, and after 
nearly three hours of constant step 
cutting on slopes swept again and 
again by dangerous ice falls, they 
had gone surprisingly far up the 
mountain. At 22,700 feet they 
stopped for some lunch, and, nick- 
ing out snow hollows that they 
might sit, each indulged according 
to appetite In tinned meat, biscuits, 
or ; chocolate. Clouds were coming 
in, and, as Dr. Workman wished to use the camera be- 
fore they covered the peaks, he and one porter re- 
mained at this point, while Mrs. Workman with Sav- 
age and the other porter continued the ascent. This 
was now almost wholly over a rock arete, and, as it 
is much more arduous climbing on rock than on snow 
above 22,000 feet, the difficulty of breathing became ex- 
treme. Stopping every few steps to rest, they crept on, 
and at last halted on a rocky pinnacle, the topmost 
point of the summit. Mrs. Workman had gone higher 
above the sea level than any other of her sex. 

This brief outline of Mrs. Workman's principal ex- 
ploit shows that the adventurer in the high Himalaya 
must be prepared to perform every kind of moun- 
taineering work — not only rock climbs, but ice climbs, 
snow climbs, and level glacial work; while the rope is 
indispensable during most of the ascent, whether it 
be to the summit of a snow pass or to the top of one 
of the greater peaks. Statements which have been 
made by those familiar with other mountains, that 
the Himalaya afford easy climbing, are erroneous ac- 
cording to Mrs. Workman, who admits that during the 
journeys of her husband and herself, they saw fully 
a score of rock peaks which it would be simply folly 
for human beings to attempt, owing to the sheer de- 
scent of their slopes and the extent of the ice forma- 
tion upon them. 



Reports show that 12,091 tons of tin, valued at over 
$7,300,000, was produced In Australia during 1906, be- 
ing 1,725 tons more than in 1905. The following quan- 
tities of tin were mined last year in each of the pro- 
ducing States: New South Wales, 1,300 tons; Queens- 
land, 4,823 tons; Tasmania, 4,473 tons; and Western 
Australia, 1,495 tons. 
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An "Earth Avalanche;" Loose, Disintegrated Bock Which a Touch May Set in Motion. 



The Handicap of Climbing ; An Outdoor Kitchen. 
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The Rough Exposed Ice-Scratched Rock Which is More Difficult to Cross than Snow or Ice. 



In the Edge of a Glacier 14,000 Feet Above the Sea. 





The Surface of a Glacier Is Not a Smooth Sea of Ice. 



At Places Above the Snow Line Bold Crags Often Outcrop from the White Covering. 
KOUHTAJWEIBIHO IN THB HIMALAYAS. 
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MOTOR BOATING FOB THE HAN OF SHALL HEANS. 

BY HARRY "WILKIN PERRY. 

Never before has the man of small means been able 
to so readily avail himself of the recreations indulged 
in by his wealthy ne'^hbor as to-day. This condition 
has been brought about wholly by mechanical develop- 



a muffler at the back. The circulating water is dis- 
charged from the top of the water jacket through a 
downwardly curved pipe. Such an outfit, complete 
with muffler, can be bought for $50. A similar device, 
in which an electric motor, run by storage batteries 
carried in the boat, furnishes the propulsive power, 




4. Light and Speedy Motor-Driven Yacht Tender. Weight, 300 Pounds; Horse-Power, lj£j Speed; 

About 10 Miles. 



ment and applies to many forms of sport. It is only 
necessary to recall how very quickly the improved 
methods of manufacture brought the cost of bicycles 
down from $150 to $50 and even $15 for the cheapest 
machines, to see how the man on a small salary was 
given the benefit of "mass production" by the develop- 
ment of automatic machinery. In much the same way 
the pleasures of automobiling and motor boating are 
to-day being rapidly brought within the reach of per- 
sons of small means. It is possible now for anyone 
who is able to spare $250 or $325 to become the owner 
of a complete automobile capable of carrying two 
adults and a small amount of luggage over ordinary 
country roads at far better speed than a horse can do 
the work, while the delights of fast motion on the water 
without physical exertion can be indulged in with an 
outlay of only one-third to one-half these sums. 

We have become so accustomed to thinking of auto- 
mobiling and motor boating as the sports of the rich 
that it comes as a distinct surprise- to learn that it is 
possible to buy complete motor boats of full size for less - 
than $100; good, serviceable motor canoes that will 
carry two or three persons and their luggage over river 
and lake at eight to ten miles an hour for $125; a com- 
plete outfit of engine, propeller, batteries, and tanks 
for quickly converting a skiff or rowboat or small 
sailboat into a power craft at a cost of $50; and a 
small engine to be permanently installed in a hull for 
the low price of $43.75. 

The man who already owns a small rowboat, dory, 
or skiff can become the possessor of a motor boat at 
about half the outlay of the one who has to purchase 
the hull as well as the engine and propelling mechanism. 
Conversion of such a craft into a power boat is made 
simple and inexpensive by means of a so-called "out- 
board" outfit, which is a complete power unit, that can 
be attached to the stern post of almost any small boat 
by tightening with a wrench three bolts in two stout 
metal clamps that grip the upper and lower ends of the 
post. No alteration in the boat is necessary and no 
other tool than a small wrench is required. The outfit 
can be removed easily and packed in the box in which 
it is shipped. This same outfit can be attached to sail- 
ing vessels up to five tons displacement and used as an~ 
auxiliary to drive the boat home in event of being 
becalmed. 

Such an outfit, which was first brought out in France' 
a couple of years ago under the name of "motogodille" 
and was illustrated at the time in our columns, is 
made by the Waterman Marine Motor Company, of 
Detroit. It comprises not only the motor and pro- 
peller, but the steering apparatus as well. Under the 
best conditions it is capable of driving an 18-foot row- 
boat at a rate of seven miles an hour. To the upper 
end of the upright column that is clamped to the stern- 
post is secured a single-cylinder, two-cycle, water- 
cooled engine. This has a cylinder of 2% inches diam- 
eter and 3-inch stroke of piston, and at 750 revolutions 
per minute it develops 2 horse-power. By means of 
bevel gears and a vertical shaft turning inside the up- 
right column,, the engine drives a two-bladed propeller 
of 11 inches diameter, turning it 500 revolutions to the 
750 of the motor. A submerged plunger pump located 
on the bottom bracket forward of the propeller sup- 
plies cooling water to the water jacket. A cylindrical 
fuel supply tank for the gasoline is carried on top of 
a wood tiller that extends forward over the rear of the 
boat. By means of this tiller the position of the pro- 
peller is altered to change the direction of the boat, 
thereby obviating the need of a rudder. Ignition cur- 
rent' is provided by four cells of dry battery and a 
spark coil carried in any convenient place within the 
boat. The engine is started by means of a detachable 
crank that can be applied at the top of the driving 
shaft, which extends beyond the top of the upright col- 
umn for this purpose. Carbureter and lubricator are 
attached directly to the motor, which exhausts through 



has been on the market for a number of years. 

During the last two years the motor canoe has come 
into considerable prominence among small power craft, 
the extreme lightness, grace, and strength of the Indian 
model in combination with a light, inexpensive motor 
making it appeal particularly to campers who often 
have to . carry their craft around some shoal or other 
obstruction, and to those who spend their vacations on 
the shores of small lakes and streams that are com- 
paratively shallow. The submerged propeller, however, 
increases the customary four-inch draft of the canoe to 
from twelve to fifteen inches at the stern, eo that 
deeper water, as well as freedom from weeds, is re : 




An American Adaptation of the " Motogodille "—A 

Combination of Motor, Tiller, and Propeller That 

Can Be Quickly Attached to Any Small Boat. 

The American form of this device is more compact and has a water-cooled 

two-cycle motor in place of the small air-cooled four-cycle engine 

used on the French apparatus. 

quired for the power canoe than for the one that is 
propelled by paddles. 

(a) An extremely compact and neat little engine 
weighing only 36 pounds has been especially designed 
for installation in Indian canoes. This engine and 
the outfit that accompanies it are intended as perma- 
nent equipment and are not in any sense an attach- 
ment. Considerable care has to be exercised in setting 
up the motor, and especially in putting the propeller 
shaft in at the correct angle, lining it up with the 
crankshaft, and making a strong, watertight job. The 
outfit includes, a stuffing box for the shaft to turn in, 
and an 11-inch two-bladed propeller. The engine is of 
the single-cylinder, two-cycle, three-port type and de- 
velops 2 horse-power. It will turn the propeller 1,000 
revolutions per minute, which is sufficient to drive a 



canoe from ten to fourteen miles an hour, according to 
the lines of the craft. 

Although designed primarily as a special canoe mo- 
tor and particularly for use by persons who have never 
tried to run a gasoline motor of any kind, this little 
engine is being installed in yacht tenders of the small- 
est size in dories, and in yawls, and it is even used 
to drive bilge pumps in yachts. It has a gray iron 
cylinder fitted with a copper water jacket and mounted 
on an aluminium base. Crankshaft and connecting rod 
are of steel rnd the bearings are bronze bushed. The 
water pump and all fittings are of brass and the car- 
bureter is of the float-feed type. A canoe fitted with 
this outfit complete was exhibited at the Motor Boat 
Show in New York city last December. The total 
weight was given as 101 pounds — easily carried by two 
men— while the speed was ten miles an hour, and the 
price $125. 

(b) A more ambitious canoe, especially built through- 
out for power propulsion, combining strength with 
large carrying capacity and seaworthiness, has a 
length of 20 feet, extreme beam of 46 inches, and 
weighs, complete with power equipment and crated for 
shipment, 750 pounds. It has a 23%-inch pointed bow 
and torpedo stern, with turtle-back deck and coaming 
around the edge of the cockpit. Sponson air cham- 
bers extend from stem to stern outside of the gun- 
wales to prevent capsizing, thus making a safe craft 
capable of a speed of ten miles an hour. The regular 
equipment includes a 2-horse-power engine, although a 
3-horse-power engine will be installed for an extra 
charge of $25. The regular model can be bought for 
$175 net. 

(c) Probably the lowest price at which, a complete 
motor boat, ready to run, can be bought is $85, with 
a discount of 15 per cent for cash, bringing the net 
price down to $72.25, free of bills at the factory. It is 
taken for granted that the man who is looking for a 
motor boat at any such price is not in search of a fast 
pleasure craft, so he is offered a rough and ready fish- 
ing boat that can also be used for pleasure boating on 
shallow waters or as a tender to larger craft. It has 
the lines of the flat-bottom, straight-sided rowboat that 
is so familiar at summer resorts and in the park 
lagoons: The bow is straight, while the stern is square 
and fitted with a broad seat. Other flat board seats 
form thwarts. The dimensions are 14 feet over all; 
4 feet 2 inches beam; draft, 2 inches at stem and 12 
inches at stern; total weight, 365 pounds. The boat 
will accommodate six persons. An 80-pound motor of 
1%. horse-power is installed, and a 10-inch bronze pro- 
peller is fitted. The engine has an extreme height of 
19 inches, extreme width of 12 inches, and depth of 16 
inches. It has a forged steel crankshaft and steel 
wristpin, phosphor-bronze connecting rod and shaft 
bearings, a positive diaphragm pump with no operat- 
ing parts except check valves and requiring no power 
from the engine, make-and-break ignition, simple float- 
feed carbureter having no valves to get out of order, 
and a throttle for regulating the engine speed and 
maintaining it anywhere from 900 revolutions per min- 
ute to a full stop. The engine is started by pulling 
a cord that is wound around a pulley on the main 
shaft just aft of the flywheel. While this motor boat is 
the cheapest built, the company which makes it also 
manufactures a special line of low-priced power dories 
and skiffs that are better adapted for work in open 
water and of course are faster and better boats. 

(d) The boats which approach the nearest in price 
to the boat just described are the open, round-bottom, 
square-stern power boats that sell for approximately 
$95. Several builders are offering these, notablt 
among them being the Detroit Boat Company, which 
offers one at $94.50~ net. This is a regular "plankec* 
boat with smooth sides — not a lap strake, clinker buii 
or carvel boat with overlapping side strakes. Tl 
dimensions are 14 feet over-all length, 4 feet 2 inch* 
beam, 17 inches depth amidships, and 13 inches draf 
Oak frames and cypress rjlanking are employed, which 
make this boat substantial and seaworthy. It is espe 
cially adapted for use on small lakey and rivers. I 
seats five persons and has an approximate speed o 
six and one-half miles an hour. ► The net weight, witl 




Rowboat Fitted With a 1 3-8 -Horse-Power Motor. This Boat is the Cheapest Type on the Market. 

DIFFERENT TYPES OF LIGHT, CHEAP, AND SPEEDY POWER BOATS, 
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engine, is 450 pounds. A 2-horse-power reversible De- 
troit engine is installed. 

(e) Listing at $96 comes a motor boat with steel 
hull. So far as size and form go, it is similar to the 
boat just described, but the hull is made of strips of 
steel riveted together, lapped and seamed in such a 
way that the seams give great strength and rigidity 
to the hull and make it positively watertight. Such 
a hull is practically indestructible, and as the steel 
strips are galvanized and the hull painted with peg- 
amoid waterproof paint, the boat is non-rustable and 
can be exposed to all sorts of weather and left in salt 
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is employed. Compression grease cups are used 
on the bearings, and sight feed oilers on each 
cylinder. The oil which lubricates the pistons after- 
ward is carried down to the crank case and made r.o 
oil the crank-pin bearing. The connecting rods are of 
bronze wiih adjustable hinged boxes at the lower ends. 
This engine can be depended upon to swing a 16-inch, 
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the crankshaft. This makes possible the use of a 
higher compression, and the single operating cylinder 
working as a two-cycle engine is considerably more 
efficient than an ordinary single-cylinder two-cycle mo- 
tor of the same bore and stroke. 

While the boats and engines here described and illus- 
trated ilo not include all of the products selling at 
prices as low as those given, they have been selected 
with a view to presenting typical examples of what a 
man of moderate means is now able to get for a 




Twenty-Foot Power Canoe Fitted With Sponson Air 
Chambers. 

This canoe weighs but 750 pounds. Fitted with a 2 or 3-horse-power 
engine it will make 10 miles an hour or more. 



The Indian's Canoe Transformed Into a 
Motor Boat. 

This represents the latest application of the gasoline motor to a light 
craft. Total weight, 101 pounds ; speed, 10 miles an hour. 

DIFFERENT TYPES OF LIGHT, CHEAP, AND SPEEDY POWER BOATS. 



A Popular Type, 16-Foot Launch Having a Steel 
Hull and 3 Horse-Power Motor. 

This is a comfortable family pleasure boat. Its shallow draft makes it 
adaptable to rivers and shallow streams. 



water without harm. Since the hull cannot absorb 
water, the boat always retains its original buoyancy. 

(f) The same company has brought out for the sea- 
son of 1908 a 16-foot launch fitted with a 3-horse-power 
motor, to sell for $145 net. This is designed as a 
family pleasure boat, having a comfortable carrying 
capacity of eight or ten persons, and being capable of 
a speed of nine to ten miles an hour. The draft is 
only about 12 to 14 inches, making the boat particu- 
larly adapted to shallow water. The hull is of steel, 
With lock seams, and is equipped with steering wheel, 
Sag-pole sockets, flag poles, ensign, and burgee. The 
engine is of the two-cycle, reversible type, having a 
damper controlling the automatic accelerator on the 
carbureter. It has a rapid water-circulating pump, 
Water- jacketed exhaust chamber, and muffler, while 
the propeller shaft carries a three-bladed bronze speed 
propeller. 

(g) Power yacht tenders are much in demand and 
are built as regular models by the larger motor boat 
building works. Good examples of these are the 12 
and 14 foot tenders like that shown on the opposite 
fcage. These little boats are fitted with l% L horse-power 
engines, which propel them at a good speed. They sell 
at from $140 to $175, according to size and finish. 
The weight is between 250 and 300 pounds find they 
are easily hoisted at the davits or will tow astern and 
keep dry in a seaway, They have a beam of 4 feet 
and can make from six to seven miles an hour. They 
are constructed with frames of white oak planked with 
pine, cedar, spruce, or cypress, in single lengths, eight 
strakes to a side, and capped or lapped three-quarters 
of an inch. The fastening throughout is copper and 
brass. Each tender is equipped with a pair of spruce 
oars. The engines have an under-water exhaust. 

(h) If the prospective buyer of a small power boat 
feels able and Willing to pay $200 for a pleasure craft, 
he has a choice of a number of distinctive looking and 
well constructed launches with comfortable seating 
capacity for from four to six persons and a speed abil- 
ity of eight miles an hour. A sample of these is a 
17V4-foot launch, fitted with a single-cylinder, 2-horse- 
power, two-cycle motor. This is in no sense a rowboat, 
with a lap strake construction, but is especially built 
on launch lines with smoothly planked sides, turtle- 
decked bow, V-shaped vertical stern, and coaming 
around. cockpit. It has a beam of 4 feet. The plank- 
ing is of %-inch red cypress, ribs and all framework 
of second-growth white oak, and bow and stern decks 
of solid mahogany. The seams are carefully calked and 
the outside is given three coats. of paint. The engine 
has a bore and stroke of 3% by 3 inches and is claimed 
to develop 2 horse-power at 500 revolutions per minute 
and 3 horse-power at 900 revolutions per minute. Per- 
sons who own row boats, skiffs, dories, and small 
sailing craft are enabled to convert them into 
power boats at very small expense by installing 
the extremely low-priced motors offered in the 
market. Makers of marine motors are legion, and 
there are many small single-cylinder, two-cycle 
motors that can be bought for $50 or less. 

(i) A new type of motor-boat engine which has 
recently made its appearance is the light-weight, 
multiple-cylinder engine of low horse-power, for 
use in small boats. These engines are generally 
of the two-cycle type, the cylinders being fitted 
with individual vaporizers as a rule. One of the 
three-cylinder engines of this type now on the 
market develops 6 horse-power and weighs bat 
170 pounds, or, if an aluminium base is used, 155 
pounds. In this instance but a single carbureter 



2-blade, 24-pitch propeller at from 850 to 900 revolu- 
tions per minute. This type of motor offers a distinct 
advantage over the usual single-cylinder engine in that 
the vibration is reduced to a minimum and that the 
engine, in case of the failure of any one cylinder, can 
still be operated on the others — a feature that is very 
desirable in a small motor boat. Engines of this type 
and horse-power cost about $175. 

Another new type of marine engine which has lately 
been placed upon the market is shown in the cross- 
sectional diagram. This engine is known as the Twice 
Two-Cycle, and it is in some measure a return to a 
very old form of construction employed by Clerk and 
Kortig. There are two cylinders — a working cylinder 
and a compressing cylinder. The working cylinder only 




very small outlay that will enable him to enjoy the 
pleasures of motor boating as well as his more fortu- 
nately situated neighbor. 

If any of our readers wish further information as to 
the makers of the various craft and motors described 
above, we shall be glad to furnish this upon application 
to us. 



A NEW TARGET GRIP. " 

When one sees a modern revolver beside an ancient 
fire-lock pistol, or a somewhat later flint-lock, it is 
hard to realize that the very nearly perfect arm of to- 
day is the lineal descendant of such ancestors. Crude 
in design, the workmanship often displays a rare de- 
gree of skill and artistic feeling; they seem to us to 
be better adapted for use as clubs than as firearms. 

The change from the past to the present is particu- 
larly marked in the Harrington & Richardson target 
grip, attachable to several of their revolvers. By it 
the handle or stock of an ordinary pocket weapon is 
converted into the long grip with powerful leverage 
so essential in a target or belt arm, where the tremen- 
dous aid to accurate shooting so obtained is not dis- 
counted by the increased size. 

The two shells of the new grip, made of hard, check- 
ered rubber, fit over the frame, and are made a sub- 
stantial part of the revolver by the clamping action of 
the two long screws. 



CROSS-SECTIONAL DIAGRAM OF THE TWICE-TWO-CYCLE 
ENGINE. 

is water-jacketed. There are but three mechanically- 
operated valves to the two cylinders, and these are 
worked from cams on the crankshaft, which does away 
with the usual camshaft of a four-cycle engine, and the 
consequent play that often develops in the two-to-one 
gears. A fresh charge is drawn into the compressing 
cylinder and compressed therein at each revolution 
while the piston of the other cylinder is on its working 
and exhaust stroke. As soon as the burned gases are 
driven out through the exhaust valve, the fresh charge 
under compression in the adjoining cylinder passes out 
through the mechanically-opened exhaust valve of said 
cylinder, and into the working cylinder through an 
automatic inlet valve. It is then fired in the regular 
manner. The .chief advantage obtained by this con- 
struction is the complete scavenging of the working 
cylinder and the filling of it with an undiluted, rela- 
tively cool, compressed charge at every revolution of 




AN IMPROVED GRIP FOR REVOLVERS. 



A Correspondence School of Aeronautics, 

In view of the intense interest in aeronautics recently 
aroused in America, all those interested in the new 
science will be glad to learn of the establishment of a 
correspondence school covering all branches of the sub- 
ject. This new school is being conducted by Mr. Al- 
bert G Triaca, who formerly had charge of the foreign 
department of the New York School of Automobile En- 
gineers. Mr. Triaca is a licensed pilot of the Aero 
Club of Prance, and for the past year he has made a 
thorough study of the construction and management 
of balloons, aeroplanes, and aeronautical motors. He 
has been located in Paris and thus has been able to 
follow personally the tremendous advance in the 
science of aeronautics which has been made in France 
during this period. As a result of this, the new 
course is doubtless the most complete and authentic 
exposition of aeronautic matters that has ^as yet been 
made. The course consists of lessons arranged for 
home study and illustrated by nearly 300 diagrams and 
charts prepared by Lieut. Col. Espitallier, the. fore- 
most of the aeronautic experts of the French army. 
There is a permanent technical staff on aerostation 
and aviation, consisting of such well-known men as 
Georges Besancon, Maurice Mallet, Victor Tatin, Capt. 
Ferber, and Levavasseur, the inventor of the light- 
weight Antoinette motor. The collaboration of these 
men has resulted in the production of papers giving 
in full detail the work that has been done, the meth- 
ods of the most successful aeronauts and aviators, 
and the details of construction of balloons, . dirigi- 
bles, aeroplanes, helicopters, orthopters, and all 
other forms of apparatus. Many scientific data, for- 
mulae, and tables are given, and there is a great 
deal of information that is unobtainable elsewhere. 
There are three courses, namely, (a) spherical 
balloons; (b) dirigibles; (c) heavier-than-air ma- 
chines. The student will be. supplied with infor- 
mation regarding any new machines that are 
produced, and thus will be kept in touch with the 
constant advance being made in the new science, 
(Continued on page 152.) 
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THE NEW SYRACUSE UNIVERSITY STADIUM— THE FINEST 
ATHLETIC ARENA IN AMERICA. 

The importance of athletic sports in ancient times is 
attested by the magnificent structures erected by the 
Greeks and Romans to accommodate the spectators of the 
games and races. The oldest are the Greek stadia (so 
named from the stadium, a measure of length equaling 
606 feet 9 inches) originally simply natural holjows. Later 
the contours were made more regular, seats were provided, 
resting directly on the ground, and still later, where a 
convenient slope was lacking, as at Delphi and Messene, 
the seats were elevated on a masonry substructure. 

The stadium at Athens, recently noted through the 
revival of the Olympic games there, is a type. It was 



probably constructed by Lycurgus about 350 B. C. In the 
second century Herodes Atticus, a wealthy Roman, added 
seats of Pentelicon marble. Like all Greek stadia, it is 
horseshoe shaped, narrow and long (the arena is 669 feet 
by 109 feet) and seated 50,000 spectators. 

The Romans developed the stadium along two lines. 
The circus, for chariot and horse racing, was similar in 
design to the Greek stadium, but comparatively wider and 
much larger. Down the center was a narrow central wall, 
the spina, dividing the arena. The most noted of these 
was the Circus Maximus at Rome, about 700 feet by 2,200 
feet, and seating nearly 400,000 spectators. Our modern 
race track is a feeble imitation. 

The amphitheater was designed for gladiatorial and 



similar contests, formed a complete ellipse, and like the 
circus was generally erected on arches and vaults of mas- 
sive masonry. The Colosseum at Rome is the most noted 
of the amphitheaters, but those at Nimes and Aries in 
Provence are better preserved. 

The modern renaissance in athletics has stimulated the 
erection of increasingly magnificent arenas. Safety, con- 
venience, and "beauty are the prime desiderata — all found 
in reinforced concrete. The most important concrete arena 
built previously to the one at Syracuse was the Soldiers' 
Field at Harvard. The' latest and finest in America, 
approximating most nearly the ancient Greek model, is 
the one just completed at Syracuse by the Consolidated 
Engineering and Construction Company of New York, 





The Grand Entrance, Viewed From the Arena. 



A Section of the Stadinm, Showing in Foreground Forms for the Concreting. 



The 




Portion of the Broad Concourse Aronnd the Crest of the Arena. 



Construction of the Concrete Wall and Arc 




General Yiew of the Huge Stadia 
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rough whose courtesy the facts here given were obtained. 
The natural situation is peculiarly felicitous on an eleva- 
>n with a magnificent outlook over the city of Syracuse 
d Onondaga Lake in the distance. The structure is 
lique among American stadia in that the arena and sur- 
unding seats are below the level of the ground. In 
neral outline the stadium consists of two semicircular 
ds joined by straight sides; its dimensions are 670 feet 
475 feet, and it will accommodate about 40,000 spec- 
tors. The field is sodded, with an elaborate system of 
bsoil drainage. Outside that is a %-mile cinder track, 
d on one side is a 220-yard straight-away course which 
sses out of the arena through tunnels at either end. 
As in the old stadia, the first tier of seats is elevated 



five feet above the arena with a walk between them and a 
protecting curb. There are eighteen tiers of seats, 18 
inches high and 27 inches wide. At the top is a breast- 
high concrete wall which forms a protection for a 20-foot 
concourse entirely encircling the Stadium. As this is on 
the outer ground level it can park hundreds of automo- 
biles, whose occupants can watch the game and the crowd 
beneath them. This concourse is in turn guarded by a 
concrete curb and ornamental pylons 18 feet apart with a 
heavy iron fence. These pylons at regular intervals are 
equipped for arc lights, the others with sockets for stan- 
dards. 

On the west end the ground falls away suddenly toward 
the valley. Here the stadium becomes a 35-foot structure 



with buttresses and curtain walls of reinforced concrete. 
Here is the imposing main entrance, a 40-foot arch, flanked 
by tall towers and led up to by broad flights of steps. 
The towers contain ticket and athletic offices, etc., and on 
either side are stairs by which the incoming crowd may 
reach the concourse and distribute itself over the entire 
stadium. 

On the south side is a covered grand-stand, 196 feet long, 
covered with a cement roof and' supported by a concrete- 
covered steel truss shell in a semi-Gothic style of archi- 
tecture. The roof is reinforced with ferrolithic plates, 
consisting of steel sheets, gage No. 24, with two sets of 
dovetail corrugations (%-inch and %-ihch respectively) 
at right angles. These sheets were attached by clips to 




Great Artificial Basin Upon the Embankment of Which the Concrete Seats Were Bnilt. 
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The Embankment Beady for the Laying: of the Concrete Steps. 





k Through Which Access is Had to the StadiuDi. 



Patting the Finished Surface on the Seats in the Grand Stand. 
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the purlins, the latter 6-inch I-heams about 6 feet 10 
inches apart. The dove-tailed corrugations gave suffi- 
cient bonding surface, and the sheets were strong 
enough to sustain the weight of the concrete without 
forms. For the small ornamental arches, light furred 
steel angles covered with metal lath were used. Within 
the columns are 4-inch pipes to carry off the roof 
water. 

Generally speaking, the stadium is supported by 
piers, five in a row, in lines about 15 feet apart on the 
sides and at distances of 40 deg. 30 min. on the curving 
ends. These piers go down to the original soil, which 
necessitated in some cases, where a considerable fill 
had been made, a 25-foot or more well. The ground 
varied — hardpan, sand, loam, and gravel. 

The contractors say: 

"It was assumed that 600 pounds per square inch 
would constitute a safe load for columns reinforced 
with vertical rods and hooping, and 400 pounds per 
square inch for columns reinforced, but not hooped. 
These assumptions were, however, without importance, 
as other conditions governed the size of the columns. In 
general they were made of uniform size, of rectangu- 
lar shape, 12 inches by 30 inches, reinforced with four 
Kahn bars, weighing 2.7 pounds per foot. The rec- 
tangular shape was adopted in order to resist the effect 
of any sliding tendency that the bank might have. 
Where it was necessary to use columns of great length, 
they were made square, with a side not less than 1/15 
of the length of the column. These columns were 
reinforced with four round rods of % inch diameter, 
and wrapped with Clinton wire cloth 3 inches by 8 
inches mesh, 8-10 wire. In general all parts of the 



One of the most serious problems in concrete con- 
struction, handled most successfully at Syracuse, is to 
prevent cracking because of contraction due to tem- 
perature or local changes. To obviate this some 
designers leave straight contraction joints at regular 
intervals. It was decided at Syracuse to use more 
reinforcing steel as being more sightly and cheaper 
in the end. It was estimated that steel to concrete in 
the proportion of 1/3 of 1 per cent would be sufficient 
to prevent cracking and this percentage was observed 
throughout. As further preventives all horizontal 
Kahn bars overlap 2 feet and Clinton wire cloth covers 
all exposed places. 

Another problem was to secure a pleasant surface 
appearance, and here special pains were taken. The 
rough surface left by forms was out of question, how- 
ever carefully worked. And plastering set concrete 
work usually fails because of the difficulty of securing 
a good bond. This was, however, accomplished at 
Syracuse by special and ingenious means. Wire nails 
were driven into the forms at frequent intervals. On 
removing the forms their pointed ends projected some 
2 inches from the rough concrete. A small iron nut 
was slipped over each nail, the concrete was covered 
with wire lath, and the nails bent over with a hammer. 
The nuts thus kept the wire lath about }4 inch from 
the old concrete. The plaster finish, averaging an 
inch thick, was put on in two coats, a scratch coat 
and a finishing coat of 1 part cement to 1% parts 
white Long island beach sand. This was troweled 
smooth. This part of the work was protected from 
the sun by temporary wooden sheds; amd during its 
hardening the finishing coat was covered with burlap 



FISH DOCTOBING. 

BY PETER COLEMAN. 

Most people know that every large zoological col- 
lection has its hospital department for the treatment 
of sick beasts and birds, but few are awaEe that a 
similar institution is attached to a big aquarium. Such, 
however, is the case. Like all other captive creatures, 
fishes kept in tanks are liable to numberless hurts and 
ailments; and it has been found that a little timely 
treatment, either hygienic or surgical, will often suffice 
to revivify a sickly specimen. In the case of a rare 
fish, death would often prove a serious loss to the 
scientific world. So it has come about that the fish 
doctor is an important functionary at a big aquarium. 
He has his staff of assistants, his isolation tanks, his 
operating tanks, his convalescent tanks, with all man- 
ner of clever contrivances for the successful exercise 
of his profession. 

Fish doctoring was first seriously taken in hand at 
the largest, the finest equipped, and the most up-to-date 
aquarium in the world, namely, that which overlooks 
the bay of New York, almost opposite the island 
crowned with the giant statue of Liberty. More re- 
cently, however, similar institutions in different parts 
of the world have followed the example set by Amer- 
ica, for it is now generally realized that if fish are to 
be healthy, they must have individual care bestowed 
upon them over and above that given to the food 
with which they are supplied, and the temperature and 
purity of the water in which they swim. 

Since the time when fish hospitals came into being, 
many interesting facts . relating to fish hygiene have 
been established. For example, it is now known that 





An Eel is a Difficult Fish to 
Handle. 



Capturing a Fish in the 
Operating Tank. 



Removing Fungoid Growth 
from a Carp's Gills. 



Massaging a Fish to Reduce 
Swelling of Air Bladder. 




Lancing to Reduce Air Bladder Pressure. 



Operating on a Diseased Fin. 
FISH DOCTORING. 



Removing Growth from the Gills of an Eel. 



structure were figured for a live load of 100 pounds 
per square foot, except the promenade, which was 
designed for 120 pounds, and the roofs over the grand 
stand and main entrance, which were figured for a 
live load of 40 pounds per square foot. 

In calculating bending stresses, the straight line 
formula was used throughout, and the tensile strength 
of the concrete was neglected. It is of course realized 
that this formula is not scientifically correct, but in 
this respect it probably does not differ from any of 
the other formulae at present in use. 

The safe compression stress for concrete was in this 
case assumed to be 600 pounds per 1 square inch and 
the safe tensile stress for steel 16,000 pounds per 
square inch. The girders, steps, and the slab of the 
promenade were figured continuous and the maximum 
bending moment was assumed to be W L H- 12 where 
W- represents the total dead and live load and L the 
distance between supports. The negative bending 
moment over the supports was assumed to be W L ■*■ 
18 and steel was provided according to this assump- 
tion. 

The main reinforcement for girders, steps and prome- 
nade consists of Kahn bars, with stirrups varying in 
length from 6 inches to 30 inches, in addition to the 
Kahn steel, Clinton wire cloth has been placed 1% 
inches below the surface of all concrete exposed to 
view. This was done solely in order to prevent crack- 
ing, as much as possible, and the Clinton wire cloth 
was not taken into consideration when figuring the 
bearing capacity of the concrete. The sizes used were 
4 inches by 6 inches mesh 10-10 wire, 30 inches wide, 
for the steps and 3 inches by 8 inches mesh, 8-10 wire, 
72 inches wide, for other places. 



and sand kept wet. The care taken justifies itself in 
a smoothness and beauty of finish remarkably effec- 
tive. 

The work was begun by the university directly and 
.during some two years considerable excavating was 
done. The contractors, on taking over the work, in- 
stalled an industrial railroad and completed the exca- 
vation and construction in about a year. The plain 
concrete for the work was cement, sand, and broken 
stone mixed in the proportions 1, 3, 5; the reinforced 
concrete in the proportions 1, 2, 4. The stone used 
was mostly limestone; the sand from a bed near the 
west end of the field, discovered in excavating. All 
mixing was mechanical, the plant consisting of five 
Ransome mixers with engines and boilers and a small 
Smithe auxiliary. 

On the east end the field connects by tunnel with a 
new gymnasium, 150 feet by 220 feet, now being 
erected. This will also be perhaps the largest and 
finest in the world. A feature will be the pools; one, 
for swimming, of reinforced concrete lined with white 
tile, measures 32 feet by 90 feet. 

The original idea of the stadium was Chancellor 
James R. -Day's. The funds were provided by Mr. 
John D. Archbold, and the cost is already understood 
to have exceeded half a million dollars. The archi- 
tects were Messrs. Revels & Hallenbeck, the heads of 
the Department of Architecture of the College of Fine 
Arts of the University. 

The following facts may be of interest: Area cov- 
ered, 6 1/3 acres; excavation, 250,000 cubic yards; 
reinforced concrete, 20,000 cubic yards; reinforcing 
steel used, 500 tons; Clinton wire cloth, 280,000 square 
feet; galvanized metal lath, 220,000 square feet. 



a diseased fresh-water fish commonly derives marked 
benefit from a sojourn in salt water, and vice versa. 
This "change of water" treatment is especially suc- 
cessful as a cure for fungoid growths, to which many 
fishes — especially the smaller kinds — are much sub- 
ject. The water to which sickly fresh-water fish are 
transferred is composed partly of water taken direct 
from the ocean, partly of river water. The result, of 
course, is a highly brackish solution; and this is kept 
at a slightly higher temperature than the water from 
which the invalid was taken. In like manner, an 
occasional bath of fresh water of the right temperature 
has been found very beneficial to sea fishes. 

We have said that it is not enough to feed the fish 
regularly and systematically, and to cleanse their 
tanks periodically. The keepers must also be con- 
stantly on the watch lest their charges develop disease, 
or become damaged by fighting, Or by collision with 
the glass walls of their tanks. A bruised specimen 
quickly develops the dreaded fungus disease, which 
not only disfigures and ultimately destroys the injured 
fish, but rapidly infests its companions in captivity. 
A plant parasite known as Saprolegnia is very destruc- 
tive to fresh-water fishes; while other disfiguring 
growths are of constant occurrence, especially in the 
case of neglected tanks. As we have seen, a total 
change in the chemical character of the water is often 
very effective as a cure, while applications of formalin 
to the affected parts are said to be useful in mild 
cases. Fishes cannot, however, endure medicine, while 
the extreme delicacy of their skins renders even the 
handling of 'them exceedingly difficult. 

At times, however, surgical operations become abso- 
lutely necessary, as in the case of a very bad growth 
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of fungus about the gills. The fish, which has been 
previously placed In the operating tank, is carefully 
lifted therefrom by means of a net. The surgeon then 
grasps the patient firmly, but as gently as possible, 
with the left hand, and with a scalpel held in his 
right removes the foreign substance. Abscesses are 
also lanced, but it is seldom that these operations 
prove successful, and they are only resorted to in ex- 
treme cases. The reader, after a moment of thought, 
will realize the unusual difficulties which beset fish 
surgery. A fish is a creature of the water. It is im- 
possible for it to sustain life in the air for more than 
a limited period of time. Just as soon as it is re- 
moved from its natural element, it begins slawly to 
die. Indeed, an operation on a fish is performed under 
much the same conditions as would obtain if a sur- 
geon were to remove a human patient from his warm 
bed and hold him beneath cold water while he plied 
his lancet. 

Nevertheless, fish surgery is by no means an un- 
broken record of failures. On the contrary, and 
despite its attendant difficulties, some notable successes 
have been scored. Perhaps the most daring piece of 
work that has been performed at the New York aquar- 
ium was the removal of a fungoid growth from one 
of the fins of a five-foot shark, while the most difficult 
was the grafting of skin upon an eel. That the latter 
proved a slippery patient, the reader will readily con- 
jecture. Indeed, the holding of piscine patients while 
they are being operated upon is a serious problem, 
which must be solved by means of specially-made 
boxes, soft wrappings, and the like contrivances. 

The most frequent successful operations are per- 
formed upon fishes whose air-bladders fail to effect 
their proper functions. The chief cause of such de- 
fects is the too rapid removal of a fish from the water 
to the air, as when it is captured, or removed from 
one tank to another. It is brought quickly to the 
surface with its mouth open. Its air bladder is charged 
to a greater or less extent with water, which enables 
it to maintain its specific gravity in deep waters. But 
the suddenness with which the fish is jerked out of its 
natural element prevents it from correctly adjusting 
the quantities of air and water in the bladder, and 
congestion results. When returned to its tank, the 
wretched creature is unable to sink or rise at will, and 
is washed about by the movements of the water in a 
helpless condition. 

It has been found that fishes injured in this way 
may often be cured by a little gentle massage. The 
operator grasps the fish firmly with the left hand by 
the tail, draws it carefully out of the water up an 
inclined board reaching into the tank, but allowing 
the head and shoulders to remain submerged. Massage 
is then commenced toward the gills; and generally, 
after a few minutes' action of the hand, the air is 
forced out of the bladder. 

Massage does not always prove successful in reliev- 
ing the trouble, however, and more drastic measures 
have to be resorted to. In the case of a deep-sea bass, 
which had lost complete control of its air-bladder, and 
lay wallowing on the surface, quite unable to sink or 
swim, it was recognized that a remedy must imme- 
diately be found if the fish were to be saved. The 
bass was taken from the water, and a surgeon's needle 
inserted just behind the pectoral fin into the air blad- 
der. The air was thus liberated, and the patient was 
again able to control itself perfectly. A few days in 
a hospital tank healed the slight puncture, and effected 
his complete cure. 

This fish seemed fully to appreciate the service 
which had been rendered him. Indeed, those who 
have charge of sick fishes aver that their patients ap- 
pear conscious that they are being treated for their 
good. Pishes which in the normal condition of good 
health are fierce and wayward become docile when 
they have been for a short time in hospital. More- 
over, while care is necessary in the mixing of fishes 
of different species in ordinary circumstances, this 
does not apply to the hospital tanks. Patients which 
would be ready to fight to the death when in health, 
become perfectly companionable when laboring under 
the common misery of disease. 

In contrast to this, it is interesting to learn that a 
convalescent fish must not be returned at once to his 
old tank. Either he, with his renewed vitality, will 
evince a pugnacious desire toward his old companions, 
or they on their part may set upon him and slay him. 
In fine, it is found necessary to exercise the utmost 
caution when introducing a stranger fish to a tank. 
At the New York Aquarium an angel fish (whose name, 
by the way, did not fit with his nature) had to be 
sentenced to solitary confinement because of his vi- 
cious propensities. He had killed two of his com- 
rades, and exhibited every intention of trying his 
strength with others, when he was removed from the 
tank. 

In conclusion, it may be said that the keepers at a 
big aquarium become wonderfully adept at : diagnosing 
the condition of their charges. By merely looking 
intently through the glass walls of the tanks, they can 
tell whether the inmates are well or whether they 



show, symptoms of disease. Just as the reader is able 
to say that his friend is ill or well by looking in his 
face, watching his behavior, and so on, the fish keeper 
is warned by the appearances of his charges as to their 
physical condition. A black bass dying from asphyxia- 
tion, for instance, becomes pale and wan in aspect, 
though five minutes after death it regains its natural 
color. Other sickly fish exhibit changes of color, or 
they swim and feed in an abnormal manner; and from 
these signs the attendant argues that he has patients 
for the hospital. This watchfulness has been the 
means of saving many valuable fish lives, both in the 
big New York Aquarium and in similar institutions in 
Europe, 

— ♦ < m * » — 

How to Construct and Operate a 
One- ~Vl an Airship, 

BY CAPT. THOMAS 9. BALDWIN. 

After thirty years of knowledge and experience in 
aeronautics, I feel that I can give a few data that will 
enable the young inexperienced aeronaut to arrive 
at better results than he seems able ordinarily to 
obtain. 

In constructing a small dirigible balloon, the first 
and most essential thing is to make a perfect envelope, 
which can only be had after careful labor. Cotton may 
be used, but silk makes by far the better gas bag. It 
is three or four times as strong as cotton, and will last 
indefinitely with proper care. 

The silk must first be cut in lengths of from twenty 
to thirty yards, according to the size it is desired to 
make the envelope. Next the silk must be given a 
thorough bath, in either linseed or spar' oil, and hung 
up by one end to dry, so that the oil will run to the 
bottom and dry evenly. The drying process depends 
on the climatic conditions, and I have had it take from 
one week to five months for my silk to dry. The silk 
must be thoroughly dry before cutting and sewing. 

After the silk has been prepared, the next step is to 
make a pattern for a single gore of the gas bag, or 
for a half or at least a quarter of such a gore. 

In drafting and cutting the pattern, great care 
should be taken to see that it is absolutely correct in 
outline, as if there is the slightest irregularity the 
silk will draw and tear. The edge of each gore should 
be cut on a curve which is laid out in the following 
manner upon a paper pattern: A strip of paper of the 
same dimensions as a length of the silk is fastened 
horizontally on a wall. A string is then suspended 
from two tacks placed at each end of the strip, midway 
of its width, and allowed to sag until it touches the 
bottom of the strip. The line thus formed will be the 
desired curve. The only point to remember is that 
the gores must be of the proper width to give the 
desired circumference at the center and that there 
must be enough margin left to allow for overlapping 
the seams. Once the pattern is obtained, the cutting 
is easily accomplished. 

I have found the most economical and reliable one- 
man airship to be one made to the dimensions of my 
"California Arrow," the length of which is three times 
the diameter, while three and a half times would still 
be a good proportion. The seams should all be double 
stitched. The strips are first sewed together with a 
plain seam about % inch from the edge. The raw 
edges are then turned under about % inch, and sewed 
down by a second line of stitching % inch from the 
first line, thus forming a lap seam. The sewing should 
be done with good silk. 

About* two feet from the bottom center of the en- 
velope, make a large neck, or manhole, so the bag can 
be turned wrong side out and varnished. Directly 
above this manhole, in the top, a 14-inch valve may be 
fitted. Although the valve is merely a matter of per- 
sonal desire, I do not advise building an airship with- 
out one. Should the valve be inserted, there must be 
a cord coming down to the manhole, so that it can be 
useduf needed. About four feet back of the manhole, 
put in a small neck about six inches in diameter, for 
filling the bag with gas. 

Now the bag being sewed and ready for the coating 
of varnish, take a six-inch brush and after the envelope 
has been blown full' of air, so that it will hold its 
shape, commence at one end and paint one or two 
gores the entire length of the bag. When these have 
been very carefully done, take the next two gores, and 
so on until the entire envelope has had the second 
coating. After this is absolutely dry, turn inside out 
and do the same thing over. These coats of varnish 
must be put on until the envelope is air tight, and 
there is l.» leakage. Be careful to watch the envelope 
when filled with air, as the change in temperature 
will cause the air to expand and is liable to burst the 
bag, but after watching it a day or two, the hours for 
expansion and contraction will soon be learned. 

This envelope should be entirely incased in a linen 
square mesh netting, and never a diamond shape, as 
there will be no end of give with the diamond mesh, 
and it will be difficult to control the airship when 
in the air. The squares should be about six inches, 
and for a ship the size of the "California Arrow" there 
should be about sixty suspension cords of alternately 



6 and 8 feet in length, placed some two and a half feet 
apart and extending the entire length of the frame. 
There will be two cords oh each point of the finished 
netting, one for the top and one for the bottom of the 
frame. 

The frame, which is about 45 feet long, should be 
built of 1%-inch Oregon spruce. It is in the form of 
an equilateral triangle, and it should be braced every 
three feet with a 1%, x %-inch strip, the panels thus 
formed being braced diagonally with piano wire. 

The frame should hang about six feet from the bot- 
tom of the envelope and should be perfectly adjusted, 
so that an equal strain will come on each suspension 
cord. 

The propeller should be a two-bladed one, ten feet in 
diameter, with the pitch about equal to the diameter, 
and a blade width of 18 inches at the tip. It should 
be geared to make about 175 revolutions per minute, 
which is a peripheral speed of the blades of 5,498 feet 
per minute. The longer the blade and the slower the 
speed, the more efficient is the propeller within certain 
limits. The propeller shaft should be made of 16 gage, 
1%-inch seamless steel tubing. The rudder, should con- 
tain a surface of 36 square feet. 

A 7-horse-power air-cooled motor of about 50 pounds 
weight is sufficient power for this size airship, as the 
full power of a larger engine cannot be used, and for 
the novice a 7-horse-power engine is quite sufficient. 
The motor should be placed about one-third of the 
distance from the front of the framework and suitably 
geared to the propeller. A clutch can be fitted if de- 
sired, but this is not absolutely necessary. The engine 
should be carefully watched at all times, as the success 
of an airship depends upon the motor. The engine 
should be rigidly inspected each time before going in 
the air, and special attention should be given to its 
lubrication, which must be very thorough. 

During 1907- I made ninety-two starts, returning to 
the exact starting point ninety-one times. On the one 
trip from which I did not return under my own power, 
the wind came up stronger than the thrust of the pro- 
peller, and therefore I was helpless, but my valve gave 
me the means of a safe descent. Never go into the 
air when the wind has more power than you have, 
and you will have little or no trouble. An eight-mile- 
an-hour wind is a safe limit, although an experienced 
operator can operate in a wind of from twelve to fif- 
teen miles an hour. Accidents are not necessary if the 
operator is sure that everything is in working order 
before he makes an ascension, for when you are once 
in the air, and things go wrong, it is then too late 
to remedy them and you will have to take the conse- 
quences. 

Following are the dimensions of the "California 
Arrow," which may be used as a pattern: Length, 52 
feet; diameter, 17 feet, with a capacity of 9,000 cubic 
feet. Made of the best Japanese silk, coated with 
linseed oil varnish. Irish linen netting. Frame, equi- 
lateral triangle, 45 feet long by 3 x 3 feet wide, and 
equipped with a Curtiss 7 horse-power motor of 50 
pounds weight. Two-blade screw propeller, 10 feet in 
diameter and 10-foot pitch, with 18-inch width of blade 
at tip; peripheral speed, about 5,000 feet per minute. 
Shaft connected with a countershaft, but no clutch is 
used. The speed is controlled by a rod eight feet long 
extending forward from operator to motor and con- 
nected to the throttle. The rudder contains 36 square 
feet of surface. The tiller rope is continuous and 
passes around a pulley in front of the operator. The 
rudder can thus easily be controlled by one hand. 
One thousand cubic feet of gas will lift 65 pounds. 
The formula for making the gas is 1,000 pounds of 
sulphuric acid, 1,000 pounds of iron, 5,000 pounds of 
water, which should generate 3,500 cubic feet of gas. 

After the frame and engine and all connections are 
finished, the airship is ready for its first flight. The 
airship, of course, is supposedly under cover and pro- 
tected from bad weather while waiting for the start. 
The very last thing to do before leaving the aerodrome 
is to ballast the airship. Mount the frame and arrange 
things so that the center of balance is about 5 feet 
back of the motor. Add or take from the ballast until 
there is about three pounds of ascensive power, and 
then you are ready for a flight. This should be done 
about fifteen or twenty minutes before the time of 
ascension, so that there will be no delay whatever 
when the minute arrives. After stepping from the 
frame and having the ship anchored, walk around and 
look carefully over everything. The manhole and 
inflating neck should be made into a safety valve, by 
taking up several inches and twisting an elastic band 
around several times, so that in case high altitude or 
heat from the sun's rays causes expansion, the bands 
will blow off and give warning before the envelope will 
rip. 

A large open field is preferable for the trial flight. 
Two saw horses about 4% feet high will be needed to 
set the airship on, before the flight, so that when start- 
ing the engine the propeller will not strike the ground. 
Now the airship, we will say, is in the field and you 
are on the frame with the engine working all right. 
The rudder ropes are free, and everything all ready. 
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You should have a drag rope of 100 
feet attached to the frame about one- 
third from the back end. This should 
be carefully laid on the ground free 
from everything, so that when you rise 
it will not become entangled. You take 
your seat slightly back of the center 
of balance, with the engine running, and 
when you give the signal, the saw horses 
are knocked out from under the frame, 
and you ascend at an angle of about 10 
degrees by stepping back a foot or two 
upon the frame which you are straddling. 
You now must use your own judgment 
about your flight, as to how long it will 
be and where you will try to go, but be 
careful not to turn your rudder too quick- 
ly. This should be operated by two tiller 
ropes, one in each hand. Move slightly 
forward for descent, and backward for 
ascent. The spark and throttle control 
rods run back along the frame, and can 
be operated at all points where you stand. 
In coming down stop the motor about 25 
or 30 feet from the ground, and have 
some one .to catch the frame and save 
the propeller from striking the ground. 
With proper judgment the airship should 
come back to the exact starting point, 
even as close as one or two feet. After 
the flight is ended, take the airship back 
to the aerodrome, guy it down carefully, 
shut off the gasoline, disconnect the spark, 
and watch the gas bag for expansion. 
With proper care the airship should stay 
in that condition indefinitely, and be 
ready for another flight when you so de- 
sire. 

►-♦-• 

A Correspondence School of Aeroiiautics. 

(Continued from page 147.) 
Five lessons will be supplied at one time, 
and the correct answers to the first set of 
questions will be sent when the second set 
is forwarded. The course will extend over 
a period of three months, and supple- 
mentary lessons on dirigible balloons 
and aeroplanes will be forwarded after 
being prepared by the French experts. Stu- 
dents who take this course will have the 
free use of a very complete library con- 
taining books and the leading magazines 
on the subject, as well as of a large num- 
ber of stereoscopic photographs showing 
balloons, aeroplanes, etc., in flight. At 
Mr. Triaca's office, No. 108 West 49th 
Street, New York city, may also be seen 
models of balloons, aeroplanes, propellers, 
and motors, as well as samples of all 
kinds of accessories used by aeronauts. 
Among the privileges granted to students 
are that of consultation with the tech- 
nical staff in Paris, and the benefit of the 
advice and assistance of its members; a 
balloon ascension either here or in Europe, 
which will be allowed to one student out 
of every twenty, the student to be se- 
lected by drawing lots; arrangement for 
special ascensions for members at a re- 
duced cost whenever desired; and a 10 
per cent discount upon subscriptions to 
aeronautical papers as well as on aeronau- 
tical instruments. At the conclusion of 
the course, each student will receive a 
suitable certificate. 



Details of Maxwell design, such as the 
three-point suspension, the thermo-syphon 
cooling system, unit construction, and others, 
which have proved their value with scientific 
exactness, are imitated to-day, but not com- 
bined in one other single car — except the 
Maxwell. 

Universal approval has made the Maxwell 

The Most Popular American Automobile 

The 14 H. P. 2-cylinder Runabout, at 
$825 ; the 20 H. P. 2-cylinder Touring Car, at 
$1,450; the 24 H. P. 4-cylinder Touring Car, 
at $1,750 ; the 24 H. P. 4-cylinder Roadster, at 
$1,750 hold undisputed sway as the 

Aristocrats of Moderate=Priced Cars 

Like the jungle hunting sportsman who 
would not think of providing himself with a 
weapon other than of known reliability, the 
astute automobile buyer first of all investigates 
and then buys a car whose merit is proved. 

When we can point to the fact that there 
are to-day more than 10,000 Maxwell automo- 
biles in satisfactory daily use, it sounds like a 
good argument ; doesn't it? Just the kind of 
argument that would cause you to take a 
good look at 
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It is claimed that the ground contact, 
which consists of a brass plunger 
equipped with a coil spring which presses 
the plunger against the end of the timer 
shaft, will increase the speed and insure 
regular firing of the engine. This con- 
tact plunger is provided with a binding 
post and gravity nut, to which the bat- 
tery ground wire is fastened instead of 
on the engine or frame of the machine. 
This is placed in the cap or cover of 
the timer, giving a direct ground con- 
tact, and thus overcoming much of the 
trouble caused by different cylinders of 
the engine missing fire, that has hereto- 
fore been laid to coils, carbureters, plugs, 
batteries, and wiring. When the ground 
wire from the battery is fastened to the 
frame or engine, the current must pass in- 
to the engine through the cam-shaft bear- 
ing and out of the cam-shaft to reach the 
timer. The fault in this is that the cam- 
shaft bearing is soon worn enough to re- 
sult in a poor contact, the oil in the bear- 
ing also tending to retard the current. 
When the current fails to flow through the 



IMPROVEMENTS IN TIMEES. 
Pictured in the diagram directly oppo- 
site is a timer of the usual roller type, 
except that it is equipped with a novel 
self-cleaning device and also with a posi- 
tive ground contact. The cleaning de- 
vice consists of a brass gauze brush in- 
closed in a fiber cap or retainer, and 
equipped with a spring which presses 
the gauze brush lightly against the track 
or surface on which the roller revolves. 
The gauze brush wipes or scrapes away 
any dirt, worn particles, or metal that 
might accumulate on the contact surface, 
and also the deposit that is formed by 
the arc of breaking contact as the roller 
leaves a contact segment. On account of 
this surface being clean at all times, it 
is possible to use much shorter segments 
and a much larger roller. The slippage 
or drag usually found in small rollers is 
done away with, the roller making^but 
three and one-half revolutions to a com- 
plete turn, whereas from eight to eleven 
usually constitute a turn. 
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4 Cylinder 24 H. P. R_oadster, $1,750 

Address me personally for a complete 
Maxwell" catalog, and for a personal letter 
of introduction to the "Maxwell" dealer 
nearest you, for a " Maxwell" ride over the 
most stubborn hill or toughest piece of road 
that you know. 



'<20L& 





Factories : 

TARRYTOWN, N. Y. 
NEWCASTLE, MD. 
PAWTUCKET, R. I. 



President, MaxwelUBriscoe Motor Co. 

Members A. M. C. M. A. 
P. 0. Box 111, Tarrytown, N. Y. 




A RING AND ROLLEK TIMER. 

circuit, the resulting miss-fires decrease 
the power, and should there be a surplus 
of oil in the cylinder, some of the oil is 
thrown on the plug by the piston. When 
the plug fires again, the oil is burned 
on the plug and soon forms a carbon 
deposit, which stops the action of the 
plug. Again, a motor that is missing 
is apt to give off soot from the cylinder 
which is missing. Successive charges of 
gas being drawn into a cylinder and not 
exploded, cause the cylinder to become 
wet with, gasoline. When this cylinder 
does fire, the mixture is very heavy; 
hence the soot and short-circuiting of the 
plug. 

The other of the illustrations shows a 
timer which has been improved by the 
addition of a loose ring between the rol- 
ler and the contacts. 

The difference in the diameters of the 
outside of the loose ring and the inside 
Of the case in which it rolls assures a 
constantly changing point of contact for 
the action of the current. The slight 




TIMER WITH CLEANING DEVICE. 

abrasion consequent to this action and 
the slight mechanical impact of the con- 
tacting points are thus distributed over 
a large area. The ring, when rolled upon 
a contact point, acts as a direct conduc- 
tor for the electric current into the case 
proper, bridging a gap of about one-quar- 
ter of an inch. As it is made of brass, the 
resistance is slight. It also distributes 
the action of the arc made when the con- 
tact is broken over the contact's entire 
surface. This loose ring consequently 
takes much of the mechanical wear 
from the roller inside, and the contact 
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is made outside over an area much 
greater than the combined areas of simi- 
lar surfaces on a number of the ordinary 
types of roller timers. The ring when 
worn can be removed and replaced with 
the fingers, and its renewal means but 
a few cents and a moment of time. 

The contacts of tool steel are made 
hollow to accommodate a bronze spring, 
which holds them uniformly in their nor- 
mal position projecting through the case. 
They are carried by a tube of fiber which 
extends nearly through the case, leaving 
a circular recess around the contact, 
which is smaller in diameter than the 
width of the loose ring. In passing over 
the spring-pressed contacts the ring does 
not leave the outer fiber casing within 
which it rolls. 

The action of the ordinary roller timer, 
in which the contacts are imbedded in 
the insulation, is to deposit upon the lat- 
ter small particles of burned metal disin- 
tegrated by the arc, often to such an 
extent as to bridge the gap from one con- 
tact to another or to increase the length 
of contact at one or more points, thus 
causing unequal ignition. This action in 
the ring and roller timer simply deposits 
the metal particles from one metal sur- 
face to another without in any way alter- 
ing the timing. 

RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

POCKET. — L. IIartel, Clierryvale, Kan. 
Tile object in this case is to provide a pocket 
adapted to contain money, papers, valuables, 
and the like, and having means for securely 
locking the pocket to prevent the unauthorized 
removal of objects therefrom. It is adapted to 
resist attack when an attempt is made to 
sever the material comprising the pocket, with 
a cutting implement. 

SKIRT AND WAIST HANGER. — C. W. Hew- 
lett, New York, N. Y. This improved article 
is more especially designed for supporting or 
hanging such article of apparel as a skirt and 
waist, and embodying in its construction a 
safety-pin, a hook depending therefrom, and an 
inwardly-projecting loop for suspending the 
pin and hook and the garments placed thereon. 




Of Interest to Farmers. 

COTTON-CHOPPER. — G. B. Gaontt, Tay- 
lor, Tex. In operation the machine is driven 
with the wheels thereof on each side of the 
row, and in motion the hoe shaft through its 
connection with the driving shaft is rotated 
to bring knives into engagement with the 
plants near the top of the ground to cut them 
down. By operating a catch lever, the rear 
end of the hoe shaft may be swung from side 
to side whereby to follow the convolutions of 
the row, and by operating another lever, the 
rear end of the shaft is elevated to raise or 
lower the hoes in accordance with the height 
of the ridge upon which the plants grow. 



Of General Interest. 

APPARATUS FOR MANUFACTURING 
FUEL. — r. Hoering, Berlin, Germany. In 
carrying out his invention Mr. Hoering makes 
use of the heat contained in the steam of the 
gaseous admixtures and brings about a chem- 
ical reaction upon the matters to be gasified, 
whereby the yield of tar and ammonia is con- 
siderably increased. The waste gases can be 
used for heating the oven from the outside. 
This application is a division of one formerly 
filed by this inventor for an improvement for 
coking hydrous bituminous combustibles. 



The 




12 Passenger 
Pullman 

"THE GUARANTEED CAR" 

The passenger carrying business is one of the most depend- 
able of modem enterprises not requiring a large investment. 
The cash returns are quick and the profits very large. 
Ours is the largest line of commercial cars in the world, capacities varying from 
12 to 28 passengers ; speed three to twenty-five miles an hour. Built for sight seeing, country clubs, hotel service, 
stage lines, etc., etc. Prices from $2,000 to $4,000. 

The car we illustrate above is specially adapted to give ideal service for country clubs and homes. It is luxurious, 
easy riding, and seats twelve passengers comfortably. As it is superbly upholstered, and equipped with extra springs, 
it rides as easily as the best touring car. 

We make anything desired in power-driven trucks, delivery wagons, and special designs for any kind of service. 
Write me personally what your requirements are, and I will tell you just what it will cost you to fulfill them. 



We have some 

excellent unassigned territory 

open for 

responsible agents of ability 

who own a garage 



B, P. HENRY, Sales Manager 

RAPID MOTOR VEHICLE CO. 

135 Rapid St., Pontiac, Mich. 

Foreign Department, 18 Broadway, New York, U. S. A. 
Cable Address, Lockwood, New York. 



To insure you 

early spring deliveries we must 

receive your 

specification soon. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

(Jolted States were Issued 

for the Week Ending 

February 18, 1908. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Acids, making dialkylbarbituric, M. Engel- 

mann 879,156, 879,83(5 

Acids, manufacturing dialkylbarbituric, 

Stephan & Hunsalz 879,499 

Adhesive plasters, cutting and stripping 

device for spool, W. J. Walsh 879,223 

Adjustable box or bearing, G. M. Hinkley . . 879,265 

Adjustable brace, J. B. Collins 879,524 

Air brake, lighting and signaling system 

for railway trains, Mayo & Houlehan. . 879,397 

Air compressor or pump, W. H. Tew 879.213 

Air purifying apparatus, J. H. Kinealy... 879,273 

Air ship, E. P. Leeds 879,779 

Air treatment apparatus, fresh, L. P. 

Leonard 879,391 

Amalgamator, J. S. Marquette 879,825 

Ammunition hoist control, J. D. Ihlder. . . . 879,387 

Amusement device, C. I. Enochs 879,615 

Amusement walk, G. Lacomme 879,275 

Animals from stables, means for releasing 

and leading, J. W. Koss 879,323 

.Annealing apparatus, wire, J. H. Roberts. . . 879,674 

Annunciator, Mayo & Houlehan 879,288 

Arbor, O. Rose 879,829 

Antislipping and non-wearing medium, C. D. 

McGiehan 879.790 

Automobiles, etc., tire and luggage carrier 

for, J. J. B.nd 879,511 



THE 
TUTTLE 

For relia- 
bility, flex- 
ibility, du- 
rability and 

simplicity ; for economy, control 
lightness and beauty; for material, workmanship, de- 
sign and construction, it is near unto perfection. In the 
whole field of gasoline motor construction it has no peer. 

Let us send you a Catalogue, 
D. M. TUTTLE CO., 10 Cana! St., Canastota, N. Y. 

Eastern Representative. W. J. FORBES, 220 Congress Street, 
Boston, Mass. „ 

New York Representative, NEW YORK MOTOR BOAT 
CO., City Island, N.Y. 
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THE GARDNER 

I H. P. Gasoline Engine 

can be used for any power purpose. 
It is safe, simple and economical to 
operate. Can be installed any place 
and requires very little attention. 
VVe build all sizes for any purpose. 
Write at once for prices and 
printed matter. Enclose stamp to 
insure a prompt reply. 

OAliDNEK MOTOK CO. 
5011 Delmar Ave., St. LouIm, Mo. 



3 to 5 



H. P. 




^Sittle Slant 

Reliable, Reversible, Two Cycle- 
Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A 3 is 
worth your having. 

Send 10 cents in stamps for our 
book entitled ** Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor." 
CO.. - - Detroit, Mich. 



THIS IS WHAT YOU WANT 

We can furnish you this boat complete or you 
can build it yourself from one of our frames 
which we guarantee to have been set up carefully. 
Only best of white oak used, every rib steam bent 
and fitted to place. You simply have to re-as- 
semble the parts and proceed with the completion 
of your boat. Send five cents for catalogue. 

NIAGARA MOTOR BOAT CO., IS Vandervoort St., N. Tonawanda, N. Y. 




2 5 feet x 4 feet 6 inches Full Torpedo 
Stern, Semi-Speed Boat 




A MARINE MOTOR WITHOUT ANY VIBRATION 

Motor boat owners will be interested in the superiority and originality 
of the VAN A UK EN MOTOR 

Has no valves or cams. Started ahead or astern with one finger on 
clutch levers. Boat can be turned in own length without use of rud- 
der. All vibration eliminated. Burns less fuel than other motors. 
Our free catalogue tells you all. 
VAN AUKEN MOTOR & MACHINE WORKS, Bridgeport, Conn., U.S.A. 




Mullins Steel Boats Can't Sink 

— the fastest and safest boats built. Made of pressed steel plates, with air 

chambers in each end like a life boat, they are absolutely safe. Faster, 

lighter and more buoyant than wooden boats — practically indestructible — 

they don't leak, crack, dry out or wear out, and every boat is absolutely 

guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, etc. 

Send, for catalog of Motor Boats — Marine Engines 

— H.ow Boats — Hunting and Fishing Boats. 

THE W. H. MULLINS COMPANY, US Franklin St., Salem, Ohio. 

HENRY O. SQUIRES SONS are General Aarentu in Greater New York and Lorn 

Island for Mulling Boats and Launches. Squires Building, 44 Cortlandt Street. 
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KNOX STANDARDS 







riodel "H" 3-Passenger Tourist, $2,550 

Right in Quality ! 
Right in Power! 
Right in Speed 1 
Right in Construction ! 
Right in Design ! 
Right in Size ! 
Right in Weight ! 
Right in Tire Service ! 
Right in Price ! 



Hodel "L" 4-Passenger Tourist, $2,700 




Hodel "H," $2,600. With Top, $2,750 



Hodel "H" Stanhope, with Top, $2,500 



Best 
Best 
Best 
Best 
Best 
Best 
Best 
Best 
Best 



Hodel "H" Sportabout, $2,500 

Oiling Systems— Forced feed, internal leads. 
Clutch— Cone Type, metal to metal. 
Hang-Up— Three-point suspension. 
Drive— Shaft, straight line to rear axle. 
Transmission — Sliding gear, selective type. 
Cooling— Water or air. 
Comfort— Try and see. 
Capacity— Always room to spare. 
Appearance — See cuts. 



COMFORT, UTILITY and RELIABILITY three prime essentials in both pleasure and business cars. 






Hodel D-3 Depot Bus, $3,200 



Hodel "H" 4-CyIhrder 3-Ton Truck, $4,200 



D-6 Express, V/L Tons, $2,800 



We are also the oldest and largest makers of commercial cars in U. S. A. We make delivery vans, drays, power-operated winch 
trucks and dumping wagons, police patrols, combination chemical and hose cars, ambulances, hotel and passenger buses; in fact, we try to 
meet the requirements of the purchaser's business. Prices vary from $1,400 to $5,500. The best possible guaranty you can get from any 
well-meaning manufacturers is based on their experience, and there are eight years behind the KNOX. 

KNOX AUTOMOBILE COMPANY, SPRINGFIELD, MASS. 

Member Association Licensed A utomobile Manufactterers. 



Axle, F. Scanlan 

Axle box lid, car, Barclay & Hachmann — 

Bag holder, A. R. Johnson 

Bait casting reel used In angling, A. H. II- 

lingworth 

.Baking pan, J. A. Bailey 

Bale tie fastener, Young & Schlichter 

Baling press, W. G. Merrall 

Bank, combination lock, B. B. Walker 

Basket, transplanting, C. L. Edwards 

Bath pad, 1. H. Poote 

Baths, process of and apparatus for prepar- 
ing effervescing, L. Sarason 

Battery. See Storage battery. 

Battery plate, W. M. Brodie 

Bearing, I. Osgood 

Bed, folding, W. H. A. Lewis 

Beds, security attachment for, I. M. Ham- 
ilton 

Belt tightener, J. M. Schinner 

Bicycle frame brace, A. L. Girard 

Binder, N. F. Bourne 

Bird trap, L. Sims 

Blast heating apparatus, J. W. Nesmith.. 

Body guard, C. W. Fraser 

Boiler flues or tubes, fastening means for 
steam, L. M. Seaweard 

Boiler furnace, W. N. Best 

Book, manifolding sales, J. It. Dickson.... 

Book support and copy spacer, adjustable, 
F. H. Hoffmann 

Books, machine for casing in, J. Murray... 

Bookbinding, M. C. Neuner 

Boot and shoe, C. J. Walker 

Boots and shoes, antislipping tread for, N. 
J. Busby •. 

Bottle, W. Harrison 

Bottle closure. J. W. & H. C. Downing 

Bottle, hot water, T. Cantwell 

Box, S. J. Stuker 

Box covering apparatus, J. R. Sundee 

Brake mechanism for car trucks, W. S. 
Adams 

Branding machine, W. J. Green 

Breech blocks, safety lock for, J. J. 
Knapp 

Brewing waters, preparing, M. Waller- 
stein 

Brick kiln, continuous, S. Barnett, et al.. 

Brush, M. E. Featherstone 

Brush, adjustable cleaning, R. T. Gillespie. 

Brush, scrubbing, J. E. Watson 

Bucket , J. Chamberlin 

Bucket, feed, J. Mateka - 

Buckle, snap fastening, G. A. Holmes 

Buckle, trace, T. H. Jones 

Buffing device, B. F. Schirmer 

Building construction, Chantigney & Mor- 
ency 

Building construction, N. Smith 

Burglar alarm,. J. E. Murray 

Cabinet, C. Zimmerli 

Cable hanger, D. A. Reynolds 

Calcium sulfate, . preparing, M. Waller- 
stein - 

Calculating machine, C. J. Smith 

Calculating machine, E. S. Ensign 

Calculating machine, proportional, C. R. 
Kelly 

Calculator, E. E. Clark 

Calendering machines, contrivance for feed- 
ing moving fabrics into, W. Muller. . . 

Cane, campaign, G. C. Hockenberry 

Car and door therefor, grain, H. Alsop 

Car brake and other mechanism, railway, 
E. D. Hlllman 

Car, dumping, J. G. Potter 

Car fender, A. L. Cole 

Car, hand, J. W. Finch 

Car seat, E. G. Budd 

Car wheel, Ma yo & Hbuleban 

Cars, etc., hanger strap or handhold for, 
J. F. Newton, Jr 

Cars, subframe for railway, R. D. Gal- 
lagher, Jr 

Carbureter, multiple, C. R. Greuter 

Cart, dump, E. A. Mathers 

Caster, A. R. Cavis 

Catamenial bandage, W. Lauffs 

Cattle guard, Harrison & Owings* 

Ceiling or sheathing metallic, P.* \8hner. . . . 

Cellulose for artificial silk, preparing, G. 
L. & A. Schaef er 



879,327 
879,137 
879,177 

879,468 
879,434 
879,232 
879,292 
879,602 
879,613 
879,619 

879,326 

879,361 
879,578 
879,657 

879,164 
879,328 
879,458 
879,356 
879,333 
879,302 
879,534 

879,330 
879,806 
879,447 

879,770 
879,485 
879,573 
879,704 

879,732 
879,768 
879,529 
879,516 
879,337 
879,699 

879,606 
879,462 

879,652 

879,843 
879,354 
879,754 
879,764 
879,706 
879,144 
879,784 
879,465 
879,775 
879,198 

879,520 
879,595 
879,568 
879,233 
879,588 

879,608 
879,204 
879,449 

879,178 
879,145 

879,298 
879.640 
879,716 

879,384 ) 
879,412 
879.742J 
879,756' 
879.730 
879,287* 
I 
879,57», 

879,536', 

879,380 

879,826 

879,519 

879,778 

879,260 

879,248 

879,416 



THe Bungalow Number of 

American Homes and Gardens 



Do You Own a 
Are You Building a 



Bungalow? 

If so, read the special Bungalow Number of 

American Homes and Gardens 

TO BE PUBLISHED IN MAY 

The number will contain over 60 pages of helpful, practical in- 
formation, packed with beautiful photographic reproductions of 
all kinds of bungalows, big and little, costly and cheap. Every- 
body's taste has been consulted. Besides articles on tastefully 
designed small houses accompanied by plans and halftones, there 
will be contributions on the decoration of the bungalow, its fur- 
niture, plumbing and sewage disposal, in a word articles on 
everything that pertains to the bungalow, inside and out. 
This issue will include : 

Furniture (or the Bungalow, by Esther Singleton 

Draperies and Rugs (or the Bungalow, by Alice Kellogg 

Economic Sanitation o( the Bungalow, by John Gade 

Ornamental Log Cabins, by Dorothy Sythe 

Artistic Curtaining, by Phoebe Westcott Humphreys 

A Summer Camp at Arden, by Mabel Tuke Priestman 

A Garden Room, by Carine Cadby 

What Is and What Is Not a Bungalow, by Tomaso Lentellus 

How to Build a Log Cabin, by Edward Fesser 

A Group of California Bungalows, by Helen Lukens Gaut 

A Connecticut Bungalow, by John Sherman 

Two New England Bungalows, by Mary Northern! 

A Texas Bungalow, by Paul Thurston 

Ornamental Gateways to Bungalows 

A True Bungalow, by Francis D. Nichols 



DOUBLE NUMBER. Price 50c 



MUNN & CO., 361 Broadway. N. Y. City 



Cement, M. Brown 879,241 

Cement burning apparatus, B. E. Eldred. . . . 879,448 
Cementitlous bodies, metallic reinforcing 

structure for, E. F. Crane 879,444 

Chair and cabinet, combined, O. J. Viasak. 879,803 
Chair bed, couch, stretcher, etc., H. P. 

Clemetson 879,442 

Chair roller, W. M. Archibald 879,351 

Cheese cutter, P. C. Osborn 879,407 

Chopper. See Cotton chopper. 

Chuck, F. J. Tessmer 879,212 

Chuck, drill, H. L. Colt 879.741 

Cigar buncher, W. Sternberg 879,597 

Cigar holder, P. Faracchio 879,450 

Cigar lighter, A. C. Gruhlke 879,632 

Cigar machine, S. I. Prescott 879,192 

Cigars, ■ waterproof self -seating tube for 
protecting the mouth end of, R. H. 

Young 879,713 

Cipher system, Newton & Mitchell 879,667 

Clasp, I. Mandeville 879,282 

Cleaning clothes and the like, holder for, 

E. Compton .■ 879,365 

Clock, W. E. Porter 879,315 

Clock, alarm, J. R. Hauschildt 879,637 

Clock, electric signaling, H'. S. Prentiss 879,410 

Clock, self-winding, H. S. Prentiss 879,411 

Clock ■ winding mechanism, electric, A. 

Trilke 879,697 

Clocks and other devices, bell chime for, 

W. H. Hoschke 879,170 

Cloth cutter for counters, Dirr - & Berg- 

mann 879,153 

Cloth layer, T. S. Johnson 879,551 

Clothes drier, J. R. Schmieder 879,799 

Clothes line, Lash & Mock 879,390 

Clothes pounder, W. C. & J. W. Perry 879,313 

Coal screening and grading apparatus, Gar- 
rett & Walker 879,625 

Coating machine, R. R. Richardson 879,587 

Cock, right and left basin, P. & H. . Muller. 879,401 
Cock, swing spout compression basins, 

Muller & Schuermann 879,400 

Coffee, etc., roaster, R. Burns 879.731 

Coffee sheller, Tebyrica & Halstead 879,211 

Coin controlled apparatus, H. Meyer 879,827 

Colander, B. E. Carothers 879,440 

Collapsible cup, W. A. Eckert 879,753 

Collecting and folding machine, H. M. Bar- 
ber 879,721 

Column fluting machine, J. NeiU 879,571 

Combustion and oxidation, device for puri- 
fying products of, A. A. Cunning- 
ham 879,149 

Commutator for electric apparatus, F. W. 

Cox 879,246 

Compositiono of matter, C. Ellis 879,375 

Concentrating table, J. C. Fisher 879,250 

Concentrator, J. Mait 879,481 

Concrete culverts, core for making, W. E. 

Wallace 879,340 

Concrete mixer, H. Besser 879,808 

Concrete structures, fitting for reinforced, 

G. M. Graham 879,163 

Confectionery coating machine, H. C. Rem- 
itters 879,585 

Connecting and spacing clip for metal rein- 
forcements, etc., R. A. Cummings.... 879,148 

Contact finger, W. Cooper 879,245 

Cooker, M. D. Taylor 879,693 

Cooling rooms by compressed air, system 

of, O. Devilly 879,392 

Cop tube, S...W. Wardwell 879,705 

Copper ore, reduction of, L. Durand 879,530 

Corn from corncobs, apparatus for removing 

the grains of, W. B. George 879,457 

Corn busker, L. Cutter 879,150 

Corn husking machine, F. & F. T. Mclnturf, 

879,404, 879,405 

Corn husking machine, C. Gormley 879,538 

Cora magnifier, seed, G. Anderson 879,717 

Cotton chopper, W. M. Jones 879,647 

Cotton drying apparatus, seed, J. A. Adams 879,715 

Cotton press, R. E. Haynes 879,639 

Cotton press, steam tramping, L. Roberds. . 879,413 

Counter,, automatic, Munro & Gerard . - 879,189 

Cream separator, J. W. Fowler, et al 879,379 

Crusher, M. G. Bunnell 879,242 

Cashing clods of earth, etc., implement 

for, D. Meinen 879,291 

Crushing mill, F. A. Huntington . . 879,175 

Crushing mill feeding mechanism, F. B. Pet- 

tengill ., „ , .,., 879,581 
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Special Engine Offer 

I Here is an engine we Know 

lis all right. The "Brooks 

I Special' ' has copper water 

f jacket, complete marine 

and electrical equipment, 

$65.00 ready to install. Weight 

about 50 lbs., 3 H. P. 

Will supply this engine, together with 

special 15}4 foot knockdown launch frame, 

built especially for it, for $70.00. 

Don't bey before you investigate tins. Send for our 
engine catalogue — it's free. Save money by getting our 
special low combination prices on all sizes of engines and 
boat frames, when purchased together. 

Brooks Mfg. Co.. 402 Ship St., Saginaw, Mich. 

Originators of the Pattern System of Boat Building. 




The New 1908 Na.ticma.1 Models in 

To\iring Cars, Roadsters, 
and Limousines 

are similar in general design to their predecessors, 
improved and retined in all details. By adhering to 
the one(?eneral type of construction, we have develop- 
ed a (in let. easy»i*idiner, accessible, siim>Iy con- 
structed machine, which meets every requirement 
of the experienced purchaser. The National has a 
hall-hearing motor, aluminum bodv, two com- 
plete iauitiou systems, perfect snring suspen- 
sion, flexible control, and an abuudauce of 
power. 

Model K-4 eyl., 4%x5. Model R— C c.vl., *%\i%. 
Model N— 4 cyl., r, S o. Model T— G cyl., 5x5. 
Write for particulars and our booklet, " What Ownttrft 
Say About Their Nationals." 

National Motor Vehicle Co., 1019 E. 22nd St., Indianapolis, Ind. 



I 1T * .— . JAMESTOWN EXPOSITION 

Jtdi TONE to vour Station- 
ery in the OFFICE, BANK 
SCHOOL or HOME by 
using only Wasbburne's Pat. 

il(\ Y W PAPER 
V/.IY. FASTENERS 

g^There is genuine pleasure 
Ijipin their use as well as Per- 
fect Security. Easily put 
on or taken off with the 
thumb and finger. Can be used repeatedly and 
"they always n>or£. " Made of brass, 3 sizes, 
in brass of 1 00 fasteners each. Send 10c for 
I sample box of 50, assorted. Booklet free. \^~ iss 

| THE O.K. MFG. CO. Dept. X Syracase, N.Y. H»Itf 




eers and Prospectors 
Protect Your Feet! 

Dry and comfortable feet are essential 
for all those who work ill the open air. 
Its all in the orthopedic cushion and 
in the waterproofing. Send today — now 
—for free catalogue. Everything in 
footwear for the sportsman, surveyor 
id engineer. Satisfaction guaranteed. 

Send 35 cents for 8 ounce can of 

waterproofing. 
Wm. N Gokey Shoe Co., 19th St., Jamestown, N. Y. 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement ll k 23. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



RIDER AGENTS WANTED 

in each town to ride and exhibit sample 
Bicycle. Write for special offer. 
I We Ship on Approval ivt'thoul a centl 
1 deposit, allow 10 DAYS FREE TRIAL.) 

and prepay freight on every bicycle. I 

FACTORY PRICES on bicycles.tiresl 
■ anil sundries. Do not buy until you receive our cat-* 
alogs and learn oumnheard of prices and marvelous special offer. 

MEAD CYCLE CO., Dept. S 269, Chicago, III. 





WEBSTER'S 

INTERNATIONAL 

DICTIONARY 

A LIBKAET IN ONE BOOK. 
Besides an accurate, practical, and schol- 
arly vocabulary of English, enlargedwith 
25,000 NEW WORDS, the International 
contains a History of the English Lan- 
guage, Guide to Pronunciation, Diction- 
ary of Fiction, New Gazetteer of the 
World, New Biographical Dictionary, Vo- 
cabulary of Scripture Names, Greek and 
Latin Names, and English Christian 
Names, Foreign Quotations, Abbrevia- 
tions, Metric System, Flags, Seals, Etc. 

2380 Pages. 500O Illustrations. 

SHOULD YOU WOT OWN SUCH A BOOK? 
WEBSTER'S COLLEGIATE DICTIONARY. 
Largest of our abridgments. Regular and Thin Pa- 
per Editions. 1116 Pages and 1400 Illustrations. 

Write for " The Story of a Book "—Free. Dept, 12 
G. & C. MERRIAM CO., Springfield, Mass. 



LSMma 



Cuff pin and other analogous articles of 

jewelry, 3. S. Brant 879,359 

Cultivator, S. H. Young 879.429 

Cultivator, lister, C. H. Melvin 879,187 

Culvert mold, E. T. Morris 879,062 

Curette, uterine, P. T. M. Moormelster 879,297 

Curtain appliance, window, Ij. II. White... 879.226 

Curtain fixture, G. H. Forsyth 879,533 

Cushion tire wheel, C. A. Marien 879,186 

Cuspidor, C. Peter 879,314 

Cut-off slide, J. F. Dornfeld 879,751 

Cutter heads, knife holder for, A. Thorsby. 879,501 
Cutting and folding machine, R. C. Sey- 
mour 879,418 

Cystoscope, R. H. Wappler 879,224 

Dental engine, manually controlled, J. L. 

Gauthier 879,254 

Dental Implement; J. Gartrell 879,r>37 

Denture, R. M. Craig, reissue 12,753 

Desiccating apparatus, S. P. Rasmussen. . . . 879,490 

Diaper holder, F. J onata 879,774 

Disk drill, Armitage & Thistlethwaite 879,831 

Display box, S. L. Bachrach 879.235 

Display cabinet, F. D. Maguolo 879,782 

Display cases, extension bracket for gar- 
ment, L-. W. Welch 879,341 

Display mechanism, check controlled, W. 

K. Benjamin 879.139 

Distilling apparatus, W. H. Bartholomew.. 879,236 

Ditcher and road grader, W. Larldn 879,478 

Door catch and lock, screen, H. Hunter... 879,174 

Door fastener, sliding, II. L. Rued 879,325 

Door holder, E. Hodgson 879,169 

Door, sidewalk, O. R. Kchrader 879.200 

Dough mixing machine, A. Roth 879,!»90 

Dough raising cabinet. W. P. Magner 879,395 

Draw jack, K. B. Tarr 879,692 

Drawer and drawer support, II. B. Star- 

rett 879.090 

Drawing table, L. Forsyth 879,020 

Dredges, means for advancing, R. M. Wil- 
son 879,345 

Drier. See Clothes drier. 

Drier, K. F. Snow 879,20* 

Drill attachment, W. H. Aiams 879,430 

Drills, making, I,. Gregson 879,631 

Drilling and nailing machine, H. Winter... 879,347 
Drilling machines and the like, centering 

apparatus for portable, E. Burckhardt.. 879,142 
Drop light fixture and the like, A. C. David- 
son 879,247 

Dye and making same, brown azo, G. 

Kalischer 879,552 

Dyes containing radicals of higher fatty 

acids, making azo, N. Sulzberger 879,424 

Ear drop, pierceless, J. S. Brant 879,358 

Egg lifter, C. F. Swanson 879,801 

Egg tester, C. F. Swanson 879,800 

Electric circuit controller, C. Aaluorg 879,234 

Electric circuits, means for automatically 

closing, F. W. Keeler 879,648 

Electric generator for telephone lines, H. 

Tideman 879,425 

Electiic light plug, extension, B. D. 

Horton 879,773 

Electric service wires and cables, support 

for, Greenleaf & Dissel 879,705 

Electric transmission of intelligence. I. 

Kitsee 879,650. 879,651 

Electrical distribution system, R. M. Pal- 
mer 879,307 

Electromedical appliance, S. H. Lackland.. 879,777 

Electropneumatlc drill, O. S. Proctor 879,828 

Elevator doors, device for automatically 

opening and closing, W. J. Jeffries.... 879,645 
Elevators, regulating magnet controller for 

electric, H. P. McCall 879,789 

Embroidery hoop, F. E. Kohler 879,654 

Engine cooling device, G. Wolke 879,428 

Engine cooling means, K. R. Wilson 879,230 

Engines, mechanism for gasolene, P. W. 

Dillon 879,609 

Eraser, blackboard, W. H. Hartley 879,707 

Excavating machine, F. M. Wrabek 879,231 

Excavator, O. Schaller 879,844 

Expansible bit, E. Pastore 879,309 

Explosion engine, C. F. Pearson 879,837 

Explosive motor. C. R. Gregler 879,763 

Eyeglasses, G. H. Cbapel 879,244 

Fabric cutting machine, A. Ross 879,675 

Fabrics, smooth edger for, J. G. Dorward 879,528 

Face cooler, C. W. Pearsall 879,580 

Farm gate, O. M. Hurst 879,206 

Farm gate, J. R. Goode 879,460 

Feed device or feed hopper, H. D. Conway. 879,366 

Feed trough, B. A. Lee 879,559 

Feed water heater, W. H. Brown 879,362 

Feeder, mechanical, T. L. & T. J. Sturte- 

vant 879,423 

Feeding trough, Hughes & Browuing 879,173 

Fibers, apparatus for making mixed, P. 

M. Hamlin 879,165 

Filing devices, follower for paper, A. T. 

Weiss 879,343 

Filter. B. F. Sehirmer 879,197 

Filter, J. R. Judge 879,270 

Fire alarm, D. G. Thalman 879,001 

Fire escape, J. W. Campbell 879.439 

Fire extinguishing compound, C. Howard.. 879.171 

Fish trap, J. W. Angel 879.136 

Fish trap, R. E. Allday 879,432 

Fishing reel spool, W. Shakespeare, Jr.... 879,420 

Fisbing tool, Button & Dyer 879.812 

Flashback stop, D. O'Keefe 879.577 

Floor joint for soil pipes, F. Jackson 879,176 

Plow controller, automatic, J. W. Ledoux, 

879,557, 879.5. r ,.K 

Flue stop, C. C. Luman 879.660 

Folding machine packing mechanism, C. A. 

Sturtevaut 879.841 

Force feed lubricator, E. L. Stuck 879,210 

Fork scraper, W. H. Abts 879,134 

Frame. See Spinning or twisting frame. 

Friction coupling or clutch, C. Kramer 879,274 

Friction spring, P. Hien 879.545 

Fruit box, folding, H. F. Padgham 879,830 

Fruit jar, W. J. Perritt 879,009 

Furnaces, etc., ash collecting box attach- 
ment for, J. Galvin 879,022 

Furnaces, mechanical ore feeder for blast, 

F. S. Sanderson 879,839 

Fuse block, automatic multiple, Mayo & 

Houlehan 879,285 

Game apparatus. A. Iwan 879,409 

Game counter, J. C. Lewis 879,183 

Garment, J. M. Van Orden 879,338 

Garment fastener, G. W. Cummings, Jr. . . 879,309 
Gas and acetylene burner, lighting attach- 
ment for, C. J. Larkin 879,824 

Gar burner, E. S. Lauhon 879,556 

Gas burner, E. E. Kehnert 879,823 

Gas burner, natural, J. W. Chamberlain .... 879,735 

Gas engine, J. S. Benson 879,720 

Gas, manufacturing, C. H. Rider 879,321 

Gas manufacturing apparatus, fuel, C. II. 

Rider 879,320 

Gas pressure regulator, P. Keller 879.472 

Gas producer, R. B. Cissel 879,441 

Gas producer, G. J. Weber 879.505 

Gas purifier. W. Towns 879,219 

Gate- See Farm gate. 

Gate, •. J. Wyman 879,507 

Gate, O. Van Tassell 879,701 

Gear generating machine, E. R. Fellows. . . . 879,531 

Gearing, N. E. Howard 879,549 

Gin feeder, pneumatic, R. L. Hollings- 

worth 879,771 

Glass, table for casting, L. Rembaux 879,491 

Glass vessels, apparatus for removing glaze 

from, 3 A. Hicks 879,107 

Goggles, C. F. Dieckmann 879,749 

Grader drag, duplex road, G. Alexander.. 879,805 

Grader, elevating, L. V. Brophy 87»,607 

Grader, road, F. Hummel 879,386 

Grain cutting machine, J. T. Neild 879,006 

Grain drill, T. B. Rowell 879,495 

Grain shockers, tripping and bundle count- 
ing mechanism for. J. Boda 879,834 

Grate, water celled, W. C. Richardson.... 879,492 
Grater, parer, and corer, combined, C. E. 

Segelcke 879,417 

Grinding machine, A. B. Landis 879,270, 87!). 277 

Grinding machine work rest, .1. J. Thacher. 879.214 
Grinding or polishing wheel, C. B. Wattles. 879.5*4 

Grinding raller, antifriction, II. Besser 879,807 

Hair dresser and trimmer, McDonald & 

Salter 879,509 

Hair tonic, F. J. Pieper 879.191 

Hame fastener, A. B. Corcilius 879,813 

Hammock stand, H. M. Underwood 879,221 

Hand, artificial, C. M. Brnady 879.300 

Harrow riding attachment. C. S. Sharp.... 879.332 

Hay and hog rack. O. O. Stnibhtir 879.2(19 

Hay press, M. I. Wilson 879,344 

Headlight, G. W. Brown 879,727 

Headlight blind, locomotive, F. J. FewingS 879,377 1 
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PRIVATE'GARAGE, 118 EAST 8iD ST., NEW YORK* 

C. L. SEFERT JOHN DOWNEY 

Architect Builder 

WHITE FIREPROOF CONSTRUCTION CO. 

Contractors for fireproofing- 

Clinton Fireproofing System used 
throughout for floors and roofs. 

The continuous bond of Clinton 
Electrically Welded Wire is the ONE 
best reinforcing for concrete. 



y £' Cinder- nil 'wKp /certeirl 'fnim/ /acmder* 




?!jrcrrte /worn 



SYSTEM C. TYPE LV, USED IN THE 
ABOVE BUILDING. 



No Laps. No Weak Points. No Waste. 
CLINTON WIRE CLOTH CO 

CLINTON MASS. 



FIRE-PROOFING DEPARTMENT 

ALBERT OLIVER 

1 Madison Ave., New York 



Seatle : L. A. Norris, 909 Alaska Building 
Pi 1 „,,;, . Hunklns-W illis Lime & Cement Co. 
»T. LOUIS . South End 18th Street Bridge 
Syracuse, N.Y. : Paragon Plaster Co. 

San FranClSCO : 835 Monadnick Building 



Parti- 
tions 




WINNER OF 

Ghicago-Mackinac Endurance Race 

This is the engine lb:it won the longdistance race from Chica<* 
to Mackinac on July i'Oth, JJQT, ]iravintc the endurance aUli 
reliability of: our machine. We quote the following- from n 
letter from the owner of " SWASTIKA," winner <>f the race: 
" We are pleased to inform you that we won the Mackinac 
lontr distat ce race on July L'Otu, with our 4J x 10 motor boat 
"SWASTIKA" with yonr three-cylinder 16-H. f\ 

FAY & B0WEN ENGINE 

We miule the 33> miles in 3fi>^ hours under rati er tryiriir con- 
ditions, such as heavy seas, *qimlls, thick fo*s, etc Our boat 
was launched May 20th, anil On the 2lst without anyone hi the 
crew that had kid any experience with your engine, we 
started 011 our 200-mile trip to Chicago, wlich was made with- 
outany difficulties whatever." 

We mho build a successful Kemsene En$ine 

Write for catalog of engines and boats 

FAY & B0WEN ENGINE CO. 
Lake Street Geneva, N. Y. 



AUTOMOBILES $100 AND UP 



We will mail our lame Illustrated Bargain Sheet of new and slightly 
used Automobiles on request. This sheet shows accurate photographic 
views of more than 50 Automobiles offered as Sow as $100. Rvery car 
guaranteed as represented. Write plainly to 




S. GRAHAM AUTOMOBILE CO. 



Established 17 years 



601-603-605 Madison St., CHICAGO, ILL. 




THE AUTO-BI 



A powerful, speedy motor- 
cycle so simply constructed 
any one' ean handle it with 
ease, comfort and safety. 
Strictly high grade. 



Turco America 

GLASS PlPf 



Price $185.00 to $210.00, Agents wanted everywhere. 

BUILD YOUR OWN 
MOTORCYCLE 



We also manufacture a high grade, high powered 
motor set. Write for terms and catalogue 

THE AUTO-BI COMPANY 
14SO NIAGARA ST. BUFFALO, N. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement, 1615* 
A. Frederick Oollias describes fully and clearly with 
the help of good drawings bow an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605, "How to Constiiict a lOU-Milv 
'^xreless Telegraph Outfit." ' 

Kach Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



The Pipe That Every 
Smoker Can Enjoy — 

Never bites smokes cool and sweet— free 
from offensive odors —a scientific pipe. 

The outer bowl of tough annealed glass, the 
inner one of sweet meerschaum. Smoke is 
drawn through the vents of the inner bowl into 
the non-absorbent glass outer bowl, where 
nicotine and other impurities areseparattd from 
it. The last whiff is sweet as the first. 
Kasily cleaned. Can never grow strong. 
^tftfflK^v Smoke a week at our risk. Money 

P refunded if not 

>r satisfied - Jn 

■\ '/r' -X\ ordering, state 
I A a lY straight or 

A'Vy curved stem. 

jflii> Price $1.50, 
^llr with case $2.00, 

Postpaid in U. S. 

and Canada. Foreign 

countries add postage. 

Send for Free Booklet, 

"History of Smoking." 

TURCO-AMERICAN PIPE CO. 

309 South Ave., Rochester, N.Y. 

Nat'! Tfiinfc of Commerce, Rochester. 
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WATERMAN 

MARINE flOTORS 

Unexcelled for sim. 
p 1 i c i t y , reliability, 
durability. Few parts. 
Easily understood, 
Reasonable in cost. 

Here is Model X 

(the improved 
"Kowalsky" formerly i 
made in Verona, 
Pa.) Two-cylin- 
der, two-cycle. 
Equipped with 

rotary ti mer and multiple sight feed oiler. 
Built with the cylinders and head in one 
piece— no joints to leak. Will run in either 
direction with equal power. 

6H P., 150 pounds. 10 H. P. , 200 pounds. 

Make a. Motor Boa.t of any 
Boat in 5 Minutes 

Here's a little 2 H. P. Marine 
Motor (40 lbs. complete) that 
you can attach to the stem post 
of your boat in 5 minutes with- 
out any tools. Drives an 18-ft. 
row boat 7 miles per hour (runs 
8 hours on one gallon gaso- 
line). Can be detached from 
boat just as quickly and stored 
in box in which it is carried. 
Simplest motor made— does not 
get out of order. Float feed 
carburetor. 

CANOE MOTOR 

In 1, 2, 3 and 4 Cylinders 

Small, neat, complete. Standard 
type. 2 H.P. Weigh 35 pounds. Drive 
a canoe 10 to 12 miles an hour. Gray 
iron cylinder. Spun copper jacket. 
Aluminum crank case. Float-feed 
carburetor. Shipped complete, in- 
cluding foundation. Ready to put 
in canoe. Immediate delivery. 

I*et us send you descriptive catalog. You don't 
buy a motor every day. Be on the safe side. Inves- 
tigate Waterman Marine Motors. 

WATERMAN MARINE MOTOR CO. 
' S09 West Fort Street, Detroit, Mich., U. 8. A. 






The Wonder Engine 

Two=Cycle with a World Wide Reputation 
From VA to 60 H. P. 

The many original 
and exclusive ideas em- 
bodied in our engines 
put them in the lead 
over all others. The 
simplicity of construe 
, tion, workmanship, and 
the material used in our 
15 to 18 IL P. engines appeal to all 

interested in a high grade proposition. Special at- 
tention given to engines for. racing boats. Schebler 
Carburetor on all larger sizes. Some vei"y good 
unallotted territory for agents. 

Send for 1908 Catalogue 

THE WONDER AIFG, CO. 

255 Tallman Street, Syracuse* N. V., TJ. S. A. 

GOERZ 

PHOTO LENSES 
XL SHUTTERS 
ANSCHUTZ CAMERAS 

RIFLE TELESCOPES 
TRIEDER BINOCULARS 

Send 9 cents for beautiful de luxe 
general catalogue. 






C. P. GOERZ AM. OPTICAL CO. 

52 E. Union Square, N. Y. City 
1514 Heyworth Bldg., Chicago, IN. 
703 Call Bldg., San Francisco, Cat. 



TOOL KNOWLEDGE (HEAP 




In fact you can have it free I 
This cut represents our new Tool 
Catalogue No. '2'2* It is cloth- 
bound an* contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of ¥1.00 
which is refunded on your, tirst 
purchase from us of $10.00 or over 

MONTGOMERY & CO. 

105 Fulton St., N. Y. City 



IS YOUR HOT WATER HEATING 
SYSTEM SATISFACTORY? 

Do all radiators heat properly? 

Does the water boil during strongfiring? 

Is the circulation sluggish ? 

Do you burn too much fuel ? 

If so, write us. We cure bot water heating 
troubles easily and cheaply; no tear- 
ing up. 

HONEYWELL HEATING SPECIALTY COMPANY 

Plant and General Office, WABASH, INDIANA 



Make Your Own Fertilizer 

at Small Cost with 
VILSON'SPHOSPHATEMILLS 

From 1 to 40 H. P. Also Hone 
Cutters, band and power, for 
the poultrymen; grit and shell 
mills, farm feed mills, family 
grist mills, scrap cake mille. 
Send tor our catalog. 

Wilson Bros., Sole Mfrs., tfaston, Pa. 




DRILLING 
achines 



WELLS 

OverTOsizes and styles, for drilling either deeper 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With enginesor horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WlLLIA.llS BROS.. Ithaca, N. Y. 



Hem finder, G. F. Oldham 879,304 

Hinge, J. It. Haitman 879,542 

Hinge construction for safe and vault doer?, 

adjustable, J. H. Williams 879,229 

Hoisting and conveying apparatus, J. W. 

Cooper 879.744 

Hoisting device, H. J. Sehmiek 879,079 

Horse uiteb, W. H. Collins 879,743 

Horseshoe, detachable, E. R. Lubbers 879,781 

Hub, vehicle, W. M. Preston 879.584 

Hydrocarhon motor, A. A. Low 879,059 

Incandescent bodies for incandescent lights, 
apparatus for hardening, M. Sensen- 

schmidt 879.202 

Incandescent burner, A. G. Pell 879.249 

Indicator buttons, making, H. Mueller 879.788 

Ink well, J. D. Woods 879,712 

Inkstand, J. W. Jacobus 879.470 

Inkstand, F. A. Fricker 879,024 

Insect destroyer. J. S. Peek 879.838 

Insect eggs and larvae, destroying, A. E. 

Nienstadt 879.400 

Instep pad, M. Dorrity 879,527 

Internal combustion engine, J. Braun- 

walder 879,512 

Iron, purifying, E. vou Maltitz 879,480 

Ironing machine. L. C. Lewis 879,501 

Journal box, car, E. Good 879,459 

Kitchen appliance, M. R. Habermann 879,539 

Knitting machine, R. W. Scott 879,081 

Knitting machine brake, automatic, G. A. 

White 879.506 

Knitting machine cam-adjusting mechanism, 

G. L. Ballard 879,720 

Knitting marhine thread feeding mechanism, 

W. D. & L. C. Huse 879,821 

Lacing and tongue holder, combined shoe. 

C. J. Key 879,272 

Lamp, arc, O. Konitzer 879,380 

Lamp control, incandescent, R. E. Kimball. 879.555 

Lamp, incandescent, A. G. Fell 879,157 

Lamp socket, electric, R. B. Benjamin... . 879.724 

Lamp socket, electric. G. W. Goodridge 879.819 

Lantern holder. A. W. Mitchell 879,500 

Last, non-detacbable hinged, C. B. Kosters. 879,181 
Latch, duplex gravity gate, C. \V. Owens.. 879,408 
Lawn cleaner and cultivator, H. C. French. 879,759 
Leaf and binder, adjustable, D. C. Ander- 
son 879,135 

Levulose, glucose, etc., making, F. L. 

Stewart 879,422 

Lifting jack. Maxwell & Rc-well 879.390 

Lifting jack, E. E. Ryan 879.592 

Lifting jack, D. W. Roardnn 879,073 

Lightning arrester', 0. W. Clark 879,522 

Linotype machine, J. B. Bell 879.239 

Liquid actuating apparatus, R. Conrader... 879,146 
Liquid concentrating apparatus, J. H. Camp- 
bell 879.515 

Liquid meter, S. Bramley-Moore 879.141 

Liquid meter. R. Lobse 879,563 

Lock case, H. R. Towne 870,694,879,695 

Locomotive crank-shaft bracket, L. E. 

Feightner 879,617 

Locomotive safety appliance, steam, Howard 

& Coes v 879.467 

Loom heddle, H. W. Hakes 879,258 

Lnnm shuttle, J. Varley 879.427 

Loom shuttle tension device, H. Lindsay . . . 879.184 

Loom, weft-replenishing, R. Crompton 879.368 

Looms, hobbin for cotton, J. E. Lcmyre. . . . 879,278 
Looms, thin-place detector for, W. F. Ciay- 

ton 879.523 

Low water alarm, G. Yeates 879,508 

Lubricator. .See Force feed lubricator. 

Lubricator, F. F. Johnson 879,209 

Lubricator, P. J. Sweeney 879,000 

Mail box, C. C. Myrhow 879,402 

Mall catcher, Earle & Senn 879,816 

Manure scraper and loader, S. R. French.. 879,253 
Measuring and clamping printing forms, de- 
vice for, H. Winter 879,348 

Measuring device for tailors' use, M. Lo 

Celso 879,281 

Measuring instrument, electrical, A. H. 

Hoyt 879,385 

Metal shaping machine, J.%M. Rude 879,415 

Metallurgical furnace. F. Meyer 879,483 

Milk, concentrated whole. C. H. Campbell. 879.514 
Milk pasteurizer and cooler, W. Wilson.... 879,346 
Miner's squib, match, and file case, F. 

Harris 879.635 

Miter clamp, T. B. Hotter 879,547 

Mold. W. J. Miller 879.294 

Mop wringer, W. T. Phillips 879.671 

Mortise and tenon, L. P. Harris 879,382 

Motion into rotary motion, means for con- 
verting reciprocatory, Mayo & Houle- 

han 879,289 

Mowing macliine, J. L. Tomer, reissue 12,752 

Muffler, exhaust, A. Pratt 879,583 

Music chart or table, L. R. Lewis 879,394 

Musical instruments, bellows for automatic, 

M. Clark 879,738 

Musical record holder. Lindstrom & Wallin. 879,279 

Musical valve instrument, A. Riedl 879,322 

Xail-making machine, A. Vincze 879.702 

Xeedle, F. B. Foster , 879,758 

Xut and pipe wrench, W. Brandon 879.810 

Nut lock, W. C. Mayo -879.290 

Xut lock, A. Cottom 879.740 

Xut lock, O. Blais 879,833 

Xut lock, I. L. & J. Abe 879,714 

Nutshell breaking and kernel extracting 

apparatus, E. W. J. Trevor 879.096 

Oil cleaning apparatus, L. W. Brown 879,728 

Oil beater, J. T. Ray 879,072 

Oils, solidifying mineral. E. Raynaud ,879,193 

Oiling device, Paddack & Dinwiddie 879,794 

Ordnance, firing mechanism for, H. T. 

Wheeler 879,225 

Ores or mattes, treating metallic, Gunther 

& Franke 879.033 

Ores or zinc, etc., metallurgy of, F. Meyer. 879,482 
Organ stop-action, combination, A. E. Kent 879,776 
Organs, pneumatic chest for pipe, W. C. 

Verney 879,503 

Packet holder, P. A. Roussel 879,591 

Padlock, permutation, Crim & Loy 87I>.747 

Taper bag holder, C. Horrell 879,772 

Paper hox, C. F. Pitkin 879,488 

Paper coating machine, J. B. Morrow 879,787 

Paris green distributer, automatic, J. P. 

Fullilove 879.535 

Pasting machine. N. Schroder 879,329 

Pea cutter, cow, R. Rounds 879,324 

Pedestal, column, and pilaster, ornamental, 

W. J. Gray 879,029 

Pen, fountain, G. W. Bennum 879,430 

Pen, fountain, S. H. Engelberg 879,614 

Pen, fountain, C. W. Gaston 879.626 

Pen, self-filling fountain, F. H. Mooney 879,296 

Pen, self-filling fountain, P. P. Flournoy... 879,817 
Penmanship pupils, arm rest for, A. Asper. 879,353 

Permutation lock, J. R. Maxfield 879,785 

Peroxids, making molten, Foersterling & 

Carveth 879,452 

Phonograph, W. W. Rosenfield 879,589 

Phonograph horn, V. H. Rapke 879,797 

Photography, color. A. Davies 879.445 

Piano, automatic, M. Clark 879.739 

Piano-sounding boards, making, A. Dolge... 879,373 
Picture apparatus, moving, S. M. Tannehill 879.691 

Picture machine, moving, D. J. Bell 879,355 

Piles, protecting covering for, C. W. Ken- 

non 879.019 

Piling, interlocking sheet, G. E. Nye 879,792 

Pipe, F. P. Nourse 879,791 

Pipe cleanser, J. E. Simpson 879.594 

Pipe coil, concentrie, C. Senssenbrenner. . . . 879,201 

Pipe coupling, C. A. Huffmaster 879.550 

Pipe joint, flexible. G. Riexinger 879,588 

Pipe lining, J. A. Snoddy 879,688 

Piston ring. H. F'ord 879.757 

Plane, A. Nylund 879.793 

Pinning machine, metal. E. P. Carpenter.. 879.734 

Plant box, knockdown, N. Hight 879.769 

Planter, corn, M. Mitchell 879.398 

Planter, corn, W. S. Graham 879.461 

Planter, seed. H. H. Wabers 879.339 

Plate, soup, A. Cohen 879,304 

Platens, machine for turning rubber shells 

of. D. W. Filstead 879.378 

Plowshare, C. W. McWane 879.487 

Plug, attachment. R. B. Benjamin .879.723. 879.725 

Plug, attachment, D. L. Webb 879.830 

Pneumatic action, II. Meyer 879.786 

Pneumatic motor. C. G. Wieland 879,227 

Pneumatlcallv-operated devices, controlling 

means for, R. P. Jackson 879.267 

Pocket for garments, detachable, J. W. 

Hayes 879.638 

Poison indicator. G. Cohen 879,740 

Postal card, H. G. Taylor 879,802 

Potato digger, T. Herberg 879,543 




"Winter Cruises to Summer Lands" 

A number of attractive cruises designed to appeal to those who desire to escape the 
rigors of our northern winter ; to the active business man who needs a brief rest ; and to those 
who desire to travel for health or recreation. 

These cruises will be made by the Hamburg-American Line's magnificent cruising steamers, 
whose appointments are of the highest standard and fully in keeping with their purpose. 

Two Early Spring Cruises to the Mediterranean by the S. S. "Oceana" 

Leaving New York April 2, duration 19 days. Leaving Genoa April 23, duration 15 days. 

ALSO CRUISES EVERY WEEK TO THE WEST INDIES. 
Cost from $75 Upward. Send for Illustrated Booklets, 

HAMBURG-AMERICAN LINE. 37 Broadway. New York 

BOSTON. PHILADELPHIA, CHICAGO, ST. LOL'IS, SAX FltAXCISCO. 



Barker Carbureter Halve 




1/ inch or 1 inch Plain, $3.00 



With Throttle, 

1 % inch Plain, 
With Throttle, 



3.50 

3.75 
4.25 



Without question the most compact, 
most complete and most reliable 
vaporizing check valve made. 

Air tight check, gasoline tight 
needle, both operated by suction, 
but seat independently. 



PRIMER 

Cut Half Size of 1 Inch Valve. 



FUEL 
CONTROL 



For any explosion engine using 
gasoline for fuel. 

Accurately made, interchangeable parts. Manufactured by 

C. L. BARKER, Norwalk, Conn. 



Samples FREE to Engineers 

Write to us for samples and circulars of our Improved Packings — Steam, Water, 
Air. They are a distinct advance over all other packings. 

lied Breast Packing 

A Standard lied Sheet Packing 

Sdyen=l{eed Asbestos Packing 

lor High Pressure and Super-lieuteil Steam 

Mercer Packing 

Graphite and Rubber, Semi-Vu Iconized 

MERCER RUBBER COMPANY. Hamilton Square. N. J. 

(Did you notice in this magazine Issue of October 5th an especially welHwritten description of our factory?) 



A. B. C. AUTOMOBILE agfiSE 

A tine hill diinber. Speeds up to 55 miles 

an hour. Most practical, powerful and dur. 

able automobile of its class. 

Is made easy to operate — no 

complicated parts — no tires 

to punctnr e — no repairs. 

Safest machine made. Built 

for 2, 3 or 4 passengers, 10 

to 12 h. p. Write to-day 

for particulars. 

A. It. C. Motor Vehicle Co. 

8013 Kergan St., St. Louis, Ho. 




$600 



The"CATERPILLAR" FlameCoil 

Not a thin blue spark but a thick heavy flash. 
Cannot be broken down by any voltage. 
Requires no adjustments during an entire 
season. 
Let us Cure your Ignition Troubles. 
Facts from Users, on request. 

The Pf&nstiehl Electrical Laboratory 
No. Chicago. 111. 




A MONEY MAKER 

Hollow Concrete BuiHinfi Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE FETTVJOI1N CO. 
615 N.6th Street, Terre Haute, In*. 



^MAXIMUS 



Self-Cleaning 



I M 



R 



Increases po'ver and speed of 
engine. Stnpssp.irk plug troubles. 
Saves gasoline and batteries. Trial 
pries any cyliniler $8-00 pre- 
paid. Money back in 30 days If 
wanted. 

The Beckfey-Ralston Co. 
78 Michigan Av., Chicago 




How to Know Automobiles 



An illustrated Booklet containing 
iooo distinguishing features of 
Automobiles, enabling you to 
know and name any motor car 
at sight. The whole subject thor- 
oughly covered and presented to 
the reader in a way that is per- 
fectly clear and easily grasped. 
Brier, concise and to the point. 
Highest testimonials and endorse- 
ments ever offered a publication 
of similar character. Fifty cents 
by mail, POSTAGE PREPAID. 

The Automobile Press. 1229 Masonic Temple, Chicago 




MAKE MONEY 

Giving Moving Picture Show& 

Free Catalog. 

Sugene Cline, 

Dearborn & Randolph Sis., Chicled 



Convert 
Your 



Bicycle ,n a t0 Motorcycle 

at small cost by attaching 
the nclf-fttartinj? Erie 
SS Jl. P. Power Outfit- 

This includes all parts. Any- 
one can easily make a pow- 
erful motorcycle. 
Speed 2-30 miles an hour. 
a-8 11. P. Motorcyeleit. 
Send stamp for either 
ca;alop, 
MOTORCYCLE EQUIPMENT CO., & Lake, lUmmondsport, N. Y. 
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Poo* and 
Power 
Screw Catting 



"Star" 
Lathes 



Automatic 
Cross 



FOR FINE, ACCURATE WORK 

Seiwl-f or Catalogue B. 
KENF.CA FALLS MFC CO. 

695 Water Street, 
Seneca halls, N. Y., U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



The Strelinger 



THE STRELINGER 

(Four cycle, one t o four cylinder) Absolutely the 

Best Marine Engine Ever Made 

also carry in stock several of the best 
es of Tv»o cycle Marine Engines and a full 
of Boat Accessories. Let us know your 
wauls and we will quote prices. 

Engines 1>£ to 50 li. p. $33 to $2,500 
Write for our 1908 catalog 

The Strelinger Marine Engine Co. 

Kept. 8, Detroit, Midi., U.S.A. 





THE "BARNES" 



Positive 
Feed 



Upright Drills 



10 to oO-iucli Swing 

Send for Drill Catalogue. 

W. F. & JNO. BARNES CO 

{Established 1872) 
1999 Ruby St., Rocktord, III 




PATE NTS 



Our Hand Book od Patents, Trade-Marks, 
etc., Bent free Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St. .Washington. D.C. 



"LARGEST DEALERS in New and Second-hand 
Automobiles in the World." $2,250 Auto for f 1,250, 
Saving $1,000 on a brand new car. That's the biggest 
auto bargain ever offered. We have purchased and now 
have on sale the surplus stock of new '07 28-30 H. P. 4 
cyl. " Queen " touring and runabout cars. Guaranteed. 
Other Dareains in high grarie new autosat 40 to 60 per 
cent, reductions. Over 500 second-haDd autos all in first 
class condition at ridiculously low prices. Our prices 
are so l*w on tires, sundries, and apparel, it will pay 
you to write for our catalog and latest price list No. 129. 
The Times Square Automobile Co., 1599-ltiOl Broadway, 
New York. 309-311 Michigan Avenue, Chicago, 111. 




Would You "Make the Round 
' Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Send for valuable facts 
about Marine Motors, 

THEHILDRETHMFG.CO. 

T03 Sheridan, Lanalng, Mich., U.S.A 




Palmer Motors 



Two and Four Cycle. One, Two 
and Four Cylinder. Stationary 
and Marine. One to Twenty 
H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Coao. 

New York: 30 East 20th Street 
Philadelphia: The Bourse 
Boston : 85 Union Street 
Portland, M«.: Portland Pier 
Seattle, Wash.: Colman Dock 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Eusbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR- RECORDING TIN PLATE 
ANER.OID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT- VISION SPECTROSCOPES. 

By T. H. Blakeslcy, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Cents each, by mail 

Order through your newsdealer or from 

MUNN ®. COMPANY 

361 Drosaw&y New York 



Potato digger, J. Moreau 879,661 

Power coupling, yielding, Mayo & Houle- 

taan 879,286 

Press. See Baling press. 

Press, J. Kappold , 879,318 

Printing and folding machinery, signature 

delivery mecbanism for, R. C. Seymour 879,419 
Printing machinery, antismutting device 

for, E. H. Cottrell 879,443 

Printing press, W. H. Smith 879,687 

Printing press, R. C. Seymour 879,840 

Printing presses, folding mechanism for, H. 

P. Bechman 879,510 

Propeller, A. Standau 879,689 

Propulsion, mechanism for boat, H. S. 

Searle 879,497 

Pulley block, C. I. Scott 879,680 

Pump for corrosive fluids, E. Morterud 879,484 

Pump governor, electric, W. V. Turner.... 879,699 

Pump, triplex, D. P. Lepley 879,560 

Pump with funnel-shaped guide pipes in the 

suction space between the suction pipe 

and ring of blades, centrifugal, O. 

Krell 879,476 

Pumps, pressure governor for, H. H. West- 

inghouse 879.709 

Pumps, stand valve extracting means for 

oil well, 15. A. Copeland 879,147 

Pumping device, oil well, H. D. Haven 879,166 

Puzzle, J. H. Prentice 879,316 

Radiator appliance, J. A. Gorton 879,628 

Rail protector, third, P. D. Sharp 879,083 

Rails, improving steel, R. A. Hadfleld 879.6:i4 

Railway, Dippel & Koenig 879,750 

Railway crossings, automatic signal for, A. 

Aretz 879,718 

Railway Joint, J. H. Kocbenderfer 879.47. r > 

Railway, pleasure, T. G. & W. H. Mayherry 879,283 

Railway signal, B. B. Ahlders 879,431 

Railway signal, electric, Hill & Davis 879.16S 

Railway signaling device, F. Bauer 879,138 

Railway switch, D. I. Griffith 879,256 

Railway train protection, B. C. Rowell 879,494 

Razor blade holder, safety, E. J. Deneen.. 879,446 

Razor, safety, J. Heissenberger 879,264 

Razor, safety, L. Ebner 879,611 

Raz.r strops, compound for use with, J. M. 

Reno 879,319 

Reclining chair, J. J". Pokorny 879.489 

Reduction mill, H. B. Hebert 879.262 

Reel. O. E. McWahon 879,570 

Refrigerating apparatus, P. M. Bush 879,243 

Refrigerating machines, expansion regulator 

for, O. E. Levilly 879,393 

Refrigerator, Pahst & Savage 879,579 

Reversing mechanism, M. W. Kouns 879,182 

Revolver magazine, A. Moeller 879,295 

Ring traveler, E. L. Merrow 879.293 

Roaster, W. G. Swart 879,842 

Rolling mill for crushing pipes, bloomings, 

etc., J. Eynon 879,616 

Roof covering, C. C. Dill 879,372 

Roofing or siding sheets, lap joint for, E. 

G. Welch 879,708 

Root puller, R. A. Denovan 879,526 

Rotary engine, E. Harrigan 879,464 

Rotary engine, J. Weatherford 879,707 

Roundabout, H. S. Cantrovitz 879.143 

Rubber, H. O'Sullivan 879,306 

Rubber compound, article of, W. Kiel 879,388 

Rubbing machine, portable, H. F. Holt- 

mann 879,466 

Rule, slide, Baumbach & Klitsche 879,237 

Sad-iron heater, J. A. Walker 879,222 

Saddle, top roll, L. T. Houghton 879.641 

Sanding device, B. C. Loring 879,658 

Sash fastener, J. R. Kelley 879.271 

Saw, jig or scroll, W. E. Lawrence 879,656 

Saw swage, E. P. Armstrong 879,352 

Saw tensioning device, band, B. D. Stevens. 879,500 

Sawing machine, wood, A. Paircbild 879,376 

Scale, automatic weighing, W. Steenken... 879,336 

Scale, computing, W. Peterkin 879.795 

Scene shifting device, B. Giulietti 879,820 

Scissors, B. E. Plyherg 879,618 

Scoop, C. G. Rollenhagen 879,194 

Sealing and stamping machine, envelop, L. 

M. Nielsen 879,576 

Seam pressing machine, garment, H. Lin- 

destrom 879,479 

Self-measuring tank, J. Heissenberger 879,263 

Separating machine, centrifugal, H. M. 

Goodman 879,255 

Service box, W. Dennison 879,370 

Sewing machine guide, folding, J. F. Fosch- 

inhaur 879,621 

Sewing machine needle, A. M. Carlsen 879,608 

Sewing machine ruffler attachment, W. M. 

Ammerman 879,433 

Sewing machines, automatic presser foot 

lifting mechanism for, F. W. Merrick. 879,505 
Shade and curtain bracket, D. S. Shutts . . . 879,684 

Shade fixture, window, G. E. Berry 879,140 

Shaft drill, sink, J. P. Karns 879,822 

Shaft support, vehicle, J. T. Minyard 879,188 

Sheet delivery, R. J. Greenway, Jr 879.630 

Shirt, W. L. Siewers 879,685 

Shocker for hinders, automatic bundle, J. 

McCormick 879,403 

Shoe polishing machine, R. O. Hammond . . . 879,541 

Shooks, stand for tying, G. Eikenhurg 879,374 

Show case, A. N. Lawrence 879,655 

Shutter worker, J. W. Wooley 879,350 

Sign, F. S. Townsend 879,426 

Signal. See Railway signal. 

Signaling apparatus, J. G. Hornet 879.548 

Sleigb knee, A. H. Flint 879,251 

Smelting furnace for copper and other ores, 

H. H. Freeman 879,623 

Smoke consumer and artificial draft, A. H. 

Ford 879,453 

Smoking pipe, H. K. Saddler 879,677 

Soap dispenser, H. J. S. Lewis 879,780 

Sound-producing device, J. P. Nortbey 879,190 

Sound records, die plate for stamping up, 

G. K. Cheney 879,363 

Spark arrester, D. Mclvor 879,663 

Specialist's chair, W. H. Kersey 879,179 

Speed device, changeable, J. A. Wilkin 879,710 

Speed-indicating device, time, E. J. Hall. . 879,540 
Speed mechanism, variable, L. Thiel, 

879,215, 879,216 
Spinning or twisting frame, L. T. Hough- 
ton 879,642 

Spoke extractor, L. P. Parent 879,308 

Spring construction, W. R. Smith 879,334 

Square, separable, A. C. Waecker 879,703 

Stamp-affixing machine, R. P. Dethmers. . . 879,151 
Stamp-affixing macbine, H. J. Wertzberger 879,801 
Stamp and label affixing apparatus, E. 

Goldschmidt 879,627 

Steam generator, J. Van Oosterwyck 879,502 

Steel, composition of matter employed for 

hardening and tempering, B. J. Caster- 
line 879,518 

Steel, hardening and tempering, B. J. Cas- 

terline 879,517 

Stenciling machine, C. Gibhs 879.818 

Stoker, mechanical, A. R. Selden 879,682 

Stool, barber's. Draper & Hughes 879.154 

Storage apparatus, Kennedy & Elder 879,473 

Storage battery, alkaline. T. A. Edison 879,612 

Stove, gas, T. H. Gallagher 879.762 

Stove hood, H. Hansen 879,463 

Stoves, etc., shelf-grating for, J. Jamieson. 879.208 

Stretcher. A. L. Soutbmayd 879.335 

Swing, rotary, R. D. Patterson 879.310 

Switch plug, H. C. Froelich 879.760 

Switch signal, P. E. Bolan 879.241)' 

Swivel, Jeffries & Skeels 879,044 

Syringe. W. B. Murpby 879.299 

Tag holder, T, Robinson 879.493 

Talking machine, A. Fischer 879.755 

Tap, beer, J. Wawrzinski 879.604 

Tapping device, pipe, J. H. B. Bryan 879.513 

Target and shield, C. H. Petry 879.670 

Telegraph switchboard, A. T. Newman 879,300 

Telegraphic transmitter, C. Brain 879.357 

Telegraphic transmitter, C. Williams, et al. 879.711 

Telegraphy, space, L. DeForest 879.532 

Telegraphy, wireless, G. W. Pierce 879,409 

Telephone circuit, Jacobs & Thorrowgood . . . 879,043 
Telephone exchange apparatus, W. A. Fricke 879.454 

Telephony, M. Brooks 879,438 

Telescope with displaccable reversing sys- 
tem, E. Neumayer 879,572 

Tennis racket, C. H. Kroger 879,477 

Thawing device. J. W. Cooper 879,745 

Thermometer, E. Kessling 879.474 

Ticket delivering and registering mechanism, 

1 S. P. Thrasher 879,217 

Tie plates, manufacturing, E. H. Bell 879,238 

Tiling for covering floors and walls, E. M. 
I Kilbride 879,554 



SCHACHT AUTO-RUNABOUT 



"THE INVINCIBLE" 

As cheap or cheaper than a Horse and Buggy to 
maintain and will give ten times the service. 

Motor 12 H. P. two cylinders, four cycle type. 

FRICTION DRIVE— GEARLESS 

All parts interchangeable, no crawling under car 
to make adjustments, Simplicity, Durability, 
Cushion Tires — no more tire troubles. 
All the year 'round car. PRICES RIGHT. 
Send for Catalogue and Details. 
Up-to-date Agents wanted. 

THE SCHACHT MFG. CO., Cincinnati, O 




Twice-Two Cycle Engine 




Greater mechanical simplicity. Perfect combustion — no 
smoke — no odor. Higher efficiency — single cylinder. 
5-inch bore— 6-inch stroke. 600 revolutions per minute — 
12 horse power by actual brake test. 

" SeeiDg is believing." We are ready to "show" YOU. 

THE TWICE-TWO CYCLE ENGINE CO.. Inc. 

22 South Ca-nal Street, Chicago 



Simplicity of the 

TWO-CYCLE 

with more efficiency 

than the 

FOUR-CYCLE 



F0XNDTDR5 

HIGH SPEED-HEAVY DUTY | 

— i'l 



We are the only manufacturers 
ho> sell on the bore and stroke of < 
I cylinders: and agree to refund your ] 
money If, after 30 days' trial, you see fit to return the 1 
engine. Write for catalog. 

THE FOX REVERSIBLE GASOLINE ENGINE OO. 
213 Front St,, South Cincinnati, Newport, Ky. 



FOX MOTOR 5 

HIGH SPEED-HEAVY D'llTY 1 



We offer more real motor value, _ 

larger cylinders, more power, Bervicej 

and satisfaction than any other manu- 1 



facturer. Our catalog claims It; our customers con 
firm It; our sales prove It. 
THE FOX REVERSIBLE GASOLINE ENGINE CO. 
2»3 Front St., South Cincinnati, Newport, Ky. 




"Porox Igmtor Storage 

OAXXEIR I EIS 
High Capacity. Light Weight. 

Proved as the best for both Igni- 
tion and light. No loss of current. 
It stores and returns the power to 
your macbine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
made up in transparent celluloid 
jars. No danger of breakage like 
hard rubber. Plates and jars are 
guaranteed for one year. 

Send for catalog- 
Albert Muller, 205 West 41st St., New York 



LIGHT THAT NEVER FAILS 



Will produce better light and more of it . 
for less money than any other artificial 
£. lighting device made. Complete satisfne- 
\ tion guaranteed. Special inducements ' 

^ • and territory consigned to the right party, 
■$?■ We want a good martin' every city, town , 
and village in the world. Write to-day - 
for complete catalogue No. 99. 
NATIONAL STAMPING & ELECTRIC WORKS I 
150-158 So. Jefferson St., Chicago, U.S. A, f 



CURTISS 



RECORD 



MOTORCYCLES 




New Single and Double Cylin- 
der Models for 1903 now ready. 
Diamond Medal, Highest 
Award, National Kndurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
" Achievements." 

G, H. CURTISS MFG. CO., Hammondsport, N. Y. 

Keystone Well Drills 

for Artesian and Ordinary W ater 
Wells; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text 
books on these subjects. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 
New York Office, .... ij<o Broadway 




ALCOHOL 

Its MaiwifaLctvire 
Its Denaturization 
Its Industrial Use 



The Cost of Manufacturing Dena- 
turized Alcohol in Germany and Ger- 
man Methods of Denaturization are 

discussed by Consul-General Frank H. 
Mason in Scientific American Sup- 
plement 1550. 

The Use, Cost and Efficiency of 
Alcohol as a Fuel for Gas Engines are 
ably explained by H. Diederichs in Sci- 
entific American Supplement 1596. 
Many clear diagrams accompany the 
text. The article considers the fuel 
value and physical properties of alcohol, 
and gives details of the alcohol engine 
wherever they may be different from 
those of a gasoline or crude oil motor. 

In Scientific American Supple- 
ment 1581 the Production of Industrial 
Alcohol and its Use in Explosive Mo- 
tors are treated at length, valuable sta- 
tistics being given ot the cost of manu- 
facturing alcohol from farm products 
and using it in engines. 

French Hethods of Denaturization 
constitute the subject of a good article 
published in Scientific American 
Supplement 1599. 

How Industrial Alcohol is Hade and 
Used is told very fully and clearly in 
No. 3, Vol. 95, of the Scientifc Amer- 
ican. 

The Most Complete Treatise on the 
Modern Manufacture of Alcohol, ex- 
plaining thoroughly the chemical prin- 
ciples which underlie the process with- 
out too many wearisome technical 
phrases, and describing and illustrating 
all the apparatus required in an alcohol 
plant is published in Scientific Amer- 
ican Supplements 1603, 1604 and 1605. 
The article is by L. Baudry de Saunier, 
the well-known French authority. 



In Supplements 1607, 1608, 1609 we 
publish a digest of the rules and regu- 
lations under which the TJ. S. Internal 
Revenue will permit the manufacture 
and denaturation of tax free alcohol. 

A Comparison of the Use of Alcohol 
and Gasoline in Farm Engines is given 
in Scientific American Supplements 
1634 and 1635 by Prof. Charles E. Lucke 
and S. M. Woodward. 

The Manufacture, Denaturing and 
the Technical and Chemical Utilization 
of Alcohol is ably discussed in the Sci- 
entific American Supplements 1636 
and 1637 by M. Klar and F. H. Meyer, 
both experts in the chemistry and distil- 
lation of alcohol. Illustrations of stills 
and plants accompany the text. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which 
alcohol is distilled, are enumerated by 
Dr. H. W. Wiley in Scientific Amer- 
ican Supplements 1611 and 1612 and 
their relative alcohol content compared. 

The Distillation and Rectification of 
Alcohol is the title of a splendid article 
by the late Max Maercker (the greatest 
authority on alcohol), published in Sci- 
entific American Supplements 1627 
and 1628. Diagrams of the various types 
of stills in common use are used as illus- 
trations. 

In Scientific American Supple- 
ment 1613 the uses of Industrial Al- 
cohol in the Arts and in the Home are 
discussed. 

Any Single Number of the Scienti- 
fic American or Supplement will be 
sent for 10 cents by mail. The entire 
set of papers above listed will be mailed/ 
on receipt of $2.00. 



Order from your newsdealer or from the publisliers 

MUNN & COMPANY. 361 Broadway. New York 
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Scientific American. 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
sev. n words 10 the line. All orders must be accom- 
panied by a remittance. Further information sent on 
req uest. 



BUSINESS OPPORTUNITIES. 

SOUTH DAKOTA CHARTERS.— More liberal-far 
cheaper than other States. Kree blanks and informa- 
tion. For full particulars apply to Philip Lawrence, 
Former Assistant Secretary State. Huron, S. O. 

RELIABLE CONCERN will furnish capital and plant 
for manufacturing and introducing a patented auto- 
mobile part or other mechanical device of merit. 
Address (A. L.), Box 773, New York. 

PATTER* LETTERS AXI FIGURES (White Metal 
and Brass) for use #n patterns for casting's. Large va- 
riety, prnmpt shipments. Send for catalog. H. W. 
Knight & don, Seneca Fall?, N. V. 

I MADE £.'0.000 in five years in the mail order busi- 
ness; began with £.'). Anyone can do th» work in spare 
time. Send for free booklet; tells how to get started. 
Manager, Box 570, Lockport, New York. 

INVENTORS. -Send for free sample copy " World's 
Progress." devoted to interests of inventors. All latest 
developments in scientific and industrial world. 
Worlds Progress, 510 I2tb St.. Washington, U. C. 



PATENTS FOR SALE. 

FOR SALE.— Berry's Heel Retainer for Overshoes. 
United States Patent f-CC.SL'T. issued September 24, 1907. 
Clamps around the shoe heel and keeps overshoes front 
slipping. Is practically invisible when in use. J>oes 
the work perfectly. Does not injure the shoe or 
overshoe. Manufacturers make me an offer. Will sell 
outright or on royalty. For particulars and further 
intormation address Olin Berry, (Jalesburg, 111. 

NEW AND USEFUL UMBRELLA RACK.-May 31th 
1911"). Also, Pencil and Fountain Pen Retainer. Septem- 
ber 17th, li)u7. cheap to manufacture. Simple, made of 
one piece spring wire; would like to hear from factories 
interested. For particulars address A. M., 720 K Street, 
Sacramento, Cal, 



HELP WANTED. 

DRAFTSMEN WANTED.- Looking for opportuni- 
ties to ad van ce or to get off the noarrl. Positions open. 
Twelve offices. Write to-day. stating experience, Hap- 
goods M0j Broadway, New Vorfc. 

WANTED. -Clerks and others with common school 
educations only, who wish to qualify for ready positions 
at £2) xx week and over, to write for free copy of my new 
prospectus and endorsements from leading concerns 
everywhere. One graduate fills ¥8.000 place, another 
$6,001 and any number earn $1,500. For full information 
and further particulars address Ueorge H. Powell, Ad- 
vertising and Business Expert, 764 Metro. Annex, N. Y. 



AGENTS WANTED. 

AGENTS WANTED in every county to sell the Trans- 
parent Handle Pocket Knife. Go»tl commission paid. 
From $75 to $300 per month can be made. Write for 
terms. Novelty Cutlery Co., No. 2 Bar St., Canton, O. 



FOR SALE. 



1905 FRENCH MORS AUTOMOBILE. 19-24 Horse 
power. Semi-enclosed with lixed top. Seats seven. In 
first-class condition, with complete equipment in lamps, 
tools, tires etc. Can bcpeenin New York. Price $2,;>00. 
Replies to Mr. R. W. C. Ellison, Bryn Mawr, Pa. 



TYPEWRITERS. 



TYPEWRITERS.- Hammond, $10; Remington, $12; 
Smith Premier, $18; Oliver, $211. All guaranteed for one 
year. Send for catalogue. Harlem Typewriter Ex- 
change, Dept. B. 217 West 125th Street, New York. 



EXPERIMENTAL WORK. 

EXPERIMENTAL. MODEL AND ELECTRICAL 
WORK. Inventions perfected. Address Wagner Model 
Works', D Mohawk Street, Chicago. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; veariy subscription, $i. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, B*x 450, N.i", 



BOOKS AND MAGAZINES. 

"TROPICAL AND SUB-TROPICAL AMERICA," 
the new illustrated magazine on South and Central 
America, Mexico and West Indie*. First number is out. 
Price $1. a jear. 3 months' subscription, 25c. wdl show its 
value. Tropical America Pub. Co., 18 Frankfort St., N. Y. 

ELECTRICIAN AND MECHANIC.-Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating. electrical wiring, me- 
chani3al drawing, using tools, furniture construction, 
boat building, all kinds of mechanical work. One 
dollar yearly, trial subscription for three months, 
twenty cent?. List of electrical and mechanical books 
free. S.A.Sampson Pub. Co., Beacon St., Boston, Mass. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for doors and interior woodwork. Not brittle; will not 
scratch or deface like shellac ur varnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 350 At- 
lantic Avenue, Boston, Mass. 



ASTRONOMY. 



STARS AND PLANETS.- Learn to know them at a 
glance! Astronomy in simplest and most fascinating 
form. The LumiU"us Revolving Planisphereshows clear- 
ly principal stars visible any hour in year. Simple hand? 
reliable. Only 83c. T. Whittaker. 123 Bible H»use,N Y." 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. The editors of each now join in making 
a magazine which should be in the hands of every pho- 
tographer, professional or amateur, in cents monthly, 
$1.50 per year. Three specimen copies for a quarter. 
Am. Photographic Pub. Co.. 301 Broadway, New York. 



AERONAUTICS. 

INSTRUCTION.-Three courses; Balloons, Dirigibles, 
Aviation, prepared by Lieut. C. Espitailier, French 
Army. A. C. Triaca, Director. Catalogue on request. 
International School Aeronautics. 103 West 49th Street, 
New York. Telephone 2M5 Bryant. 

MALLET, Paris, Spherical Balloons and Dirigibles. 
Chauviere. Paris. Aeroplanes and Helicopter es. A n- 
toinette Motors for Aviation. Hue, Aeronautical Sci- 
entitlc Instruments. American Representative: A. C. 
Triaca, 108 West 49th Street, New York. Tel. 2515 
Bryant. 



OLD COINS AND STAMPS. 

$.-5.75 PAID FOR Rare Date 1853 fuarters. Keep all 
money coined before 1875 and send 10c. at once for a set 
of two coin and stamp value hooks, size 4x7. It may 
mean your fortune. C. W. Clarke & Co., Le Hoy, N. \ . 



Time recording register, McNab & Link.... 

Tin scrap reclaiming, E. A. Sperry 

Tire clamp, wheel. C. Newman 

Tire, elastic vehicle, K. L. Perry 

Tire frame, flexible. Bayne- & Subers 

Tire, pneumatic, B. F. Schirmer 

Tire, vehicle, 1'. E. Doullttle 

Tire, wheel. J. II . Ryan 

Tires, making shields or armor for pneu- 
matic. (). A. Ileuael 

Tobacco pipe. W. II. Plane 

Tongs, casing. J. \V. Bracknoy 

Tool holder. W. I\ Tracy 

Towel holder, C. Anting 

Toy, A. S. I J luck 

Toy building block, C. \\". Frost 

Toy drum, J. Chein 

Tramway, I*. M. Loberg 

Transformer, C. L. Fortescue 

Transformer, multiple ratio. C. L. Fortescue 

Transit head, A C. Young 

Trap, M. II. Olson 

Trigger, J. C. Lodm\ 

Trolley catcher and retriever, F. J. Gustine. 

Trolley pole head, G. G. Buchanan 

Trolley retriever. R. Phillips 

Trolley wheel, J. SI. Siegrist 

Trolley wheel, E. J. Harrison 

Truck for tillage implements, pole, C. S. 
>'harp 

Truss, H. J., Mortimer 

Tube. See Cop tube. 

Tube mills, feeder-head for rotary, \V. N. 
Beach 

Tube transferring mechanism, It. L. Patter- 
Turbine, elastic liuid, C. G. Curtis 

Turbo alternator, C. E, Lord 

Twine cutter, F. B. Caldwell 

Typewriter, C. W. Sponsel 

Typewriter, G. \V. Donning 

Typewriter, electrical, G. \V. Donning 

Typewriting machine. B. C. Stickney 

Typewriting machine platen shift key, S. 
B. Prentiss 

Typewriting machine ribbon mechanism, \Y. 
R. Fox 

Umbrella. A. N. Sanford 

Umbrella tip. (J. Kabu reck 

Valve, automatic retaining, Martin & Beas- 
ley 



S7n,tinT> 
S7M.59G 
879,571 
87!),:U2 
879,509 
879. i;m 
870,010 
879.070 

879.708 
879,790 

S7D.HU U 
879.220 
879.711) 
879,152 
879,455 
870.521 
879,280 
879.158 
K7D.252 
870,1)05 
879.008 
879.185 
879.257 
879,729 
879,582 
879.59:i 
879.0:i0 



87o.:t:u 

879,507 



DO YOU HEAR WELL? 
me STOLZ ELECTROPHONE 



Is an 
Electrical 

Pocket 
Telephone 

For those with 

Defective 

Hearing — 

Deaf and 

Partially Deaf 



Corrects defective hearing by electrically 
stimulating and exercising the dormant hear- 
ing nerves and will gradually restore the 
natural hearing. 

Is not a Trumpet or Artificial Ear-drum, 
but an Electrical device in two parts, trans- 
mitter and battery casein one and ear-piece 
or receiver in the other. Total weight 12 
ounces. 

The Electrophone is a scientific instru- 
ment for defective hearing— absolutely harm- 
less. Transmitter need not be exposed, can 
be worn under the coat or concealed in the 
waist. Has none of the disadvantages of 
other methods. Fully protected by Patents. 

Free bookletand names of satisfied users 
on application. 

Energetic agents wanted everywhere. 



1 riuiNuiittvr. 
3. I>ry Jiuttery. 
8. Receiver. 



ONE 
FOURTH 
ACTUAL 

SIZE 




STOLZ ELECTROPHONE CO., 722 Stewart Bldg., 92 State Street, CHICAGO 



870,435 

879..1I 1 I 

879,748 

879,504 

870,7:1:; 

879,207 

870,815 

870,811 

870,598 



Turner. 
Tiu'iiei'. 



Valve, graduated release, W. V 
Valve, pressure-reducing, W. V 

Vehicle. N. H. Bloom 

Vehicle body, metal, If. & A. I". Smith... 

Vehicle brake, P. H. Showaltel" 

Vehicle door, automatic folding. O'Brien & 

O'Counell 

Vehicle shaft, O. Geertsina 

Vehicle steering gear. I). K. Ross 

Vehicle tolis. curtain-oiM'i-ating means for, 

J. H. Tickerhoof 

Vehicle wheel. N. A. Newton 

Vehicles, device for lubricating the wheels 

of. T. C. Wild 

Vehicles, foot rest for, L. A. .Tones 

Vehicles, friction transmission and mechan- 
ism for power driven. J. II. Cook 

Vehicles, mounting of road wheels for, ('. 

\V. Fulton 

Vehicles, strain distributing device for, J. 

Woi-thingtou 

Vehicles, wind shield or weather screen for 

motors and similar, II. S. Samuel 

Velocipede, water. It. W. Kreis 

Vending apparatus, coin controlled, R. N". 

& B. F. Beasley 

Vending machine. II. R. Holhrook 

Vending machine, ticket, Mayo & lloulehan 

Veneer sawing machine. J. Farrow 

Vertical lock, A. De Vilbiss, Jr 

Voting machine. A. McKouzie 

Wagon body, H. Knox 

Washboard, renewable front, W. G. Frost.. 

Watch setting machine, M. Sporleder 

Water closet, Stevenson & Phillips 

Water closet outlet connection. C. H. 

Moore 

Water heater, electrical. M. II. Sboenberg. 

Water heater, gas, II. W. McClellau 

Weaner. unimal. J. A. Huff 

Wheel guard, M. V. Doty 

Winding machine, bobbin, W. D. Rundlett. 
Winding machine bracket hanger. T. Lewis. 
Winding roll tension device, C. J. Harter. . 

Windmill, A. F. George 879.101, 

Window, g. II . Barr 

Window attachment. F. S. Burgess 

Window guard, S. R. Wells 

Windows and doors, untira ttling device for, 

J. J. Ilalladay 

Wire-working tool, P. Smith 

Wool, mordanting, S. Kapff 

Wool washing howl, F. G. Sargent 

Worm-driving mechanism. E. H. Ryon 

Woven fabric, C. L. Christmanu 879,730, 

Wrapping machine, J. W. Hicks 

Wrench, 1<\ Ellis 

Wrench, T. J. Han* 

Wrench. P. Hawkins 

Wrench, J. N. Cook 

Wrench or nut jack, W. H. Oliver 



879,783 
870,700 
870,098 
879.137 
879,205 
870,203 

879,303 
870.450 
879,414 

879.218 
879.301 

870.228 
870,040 



879,195 
879,389 

870,722 
879,540 
879,284 
870.451 
879,371 
879.1104 
879,053 
879.701 
879.208 
879.421 

870.399 
879.498 
879.480 
870.172 
870,752 
870,798 
879,502 
880,201 
879,102 
879.832 
879,811 
879,342 

879,381 
879.080 
879.553 
879,100 
879.400 
879,737 
879,544 
870,155 
870,250 
879,383 
879.525 
880,305 



DESIGNS. 



Badge. B. J. Clarke 39,133 

Badge. H. L. Diehl 39,134 

Box, ir, M. Marcuse 39,142 

Fabric, silk. S. Y. Johnson 39,148 

Fabric, textile, V. Dupout 39,149 

Fabric, textile, R. Gatt..ier 39,150,39,154 

Hat holder pin. .Tulien & Baudoln 39.137 

Jug, O. Kopel 39,141 

Lamp globe, electric arc, Ryan & Stick- 
ney : 30,143 

Necklace, C. A. McDonald 39,130 

Photographic mount, Stanton & Love 39.145 

Pottery jar, W. D. Brereton 39.139, 39,140 

Spoons, forks, or similar articles, handle 

for, F. Habensack 39,138 

Stick-pin, J. Ij. Keilman 39,135 

Telephone switch frame, automatic, E. E. 

Clement 39,r44 

Trimming. F. M. Daniels 39,147 

Type, font of printing, II. W. Steiger 30,140 



TRADE MARKS. 

Antiseptic wash, .1? II. Leonard 

Auger bits. Norvell-Sliapleigh Hardware Co. . 
Axes, hatchets, cane knives, ami razors, 

Norvell-Shapleigh Hardware Co 

Beer. Scuwenk Bartli Brewing Co 

Belting, leather. Chicago Belting Co 

Bicycles and motor cycles, G. M. Hendee.... 
Blackings and dressings, shoe, Sovereign 

Polish Co. . 

Blouvis. steam. McClave-Brooks Co 

Bookbinders' cloth, Winterlwttom Book Cloth 

Co 

Boots and shoes, leather, Walton & Logan 

Co 

Brushes, hair, nail, and tooth. J. C. Dowd 

& Co 

Butter, II. II. Brown 

Cabs, motor. New York Taxi-Cab Co 

Candy, P. lioondas 

Candy, Marjenhoff Co 

Candy, chocolate. Cedar Kuuidfi Candy Co. . . 
Canned fruits and vegetables. II. I'. Cannon. 

Car cleaners, liquid, Modoc Co 

Chains, chain links, and hooks, Havden-Cor- 

bett Chain Co 

Chocolate, milk, Walter M. Lowney Co 

Chocolates and bonbons, Walter M. Lowney 

Co. 

Cigarettes. A. II. Wolf 

Cigarettes, cigars, smoking and chewing to- 
bacco. W. It. Allen 

Cigars, cheroots, and tittle cigars, fleinemau 

Brothers 

Clothing, certain, Cravenette Co 

Clothing, certain, E. Kory Co 

Clothing, certain, Joseph & Feiss Co 

Clothing, certain. Mona Manufacturing Co.. 
Cognacs and cordials. Carmel Wine Co.. 

(57.82:?, 

Collars, textile, J. S. Harris , 

Copper sulfate. Monti Nickel Co 

Cotton diaper cloth, J. L. Wilson & Co 

Cut ton piece goods, printed mid lived. Guru til' 

& Co. 



Send For FREE CATALOG 

of our superior model, g 
moderate priced, strictly 
reliable, fast running 

HIGH GRADE 
MOTOR BOATS 

Our boats are of beau- 
tiful design and finish, 
very durable and excep- 
tionally seaworthy . 
Anything you desire 
from a small fast Runabout to a high class 
Cabined Cruiser, and at the rignt price. 

WE GUARANTEE our boats perfect in every 
detail. Do not buy a motor boat of any kind un- 
til you have seen our catalog and noted prices. 
Write Today for free catalog. 

Traverse City Motor Boat Co., Dept. 12'2, TrsiTcrse City, Mieh, 





SEXTANT 



POCKET SIZE 

Not a toy. Gives ac- 
curate results in Sur- 
veying, Navigation, etc. 
Invaluable to those in- 
terested in engineering. 

Price $1.00 

L. DUERDEN, 50 Putnam Ave., Brooklyn, N. Y. 

~~ ~«20/o OFF IN MARCH 

Solder Paste 

r «rs>*' 2 ° z - 20c, H lb. 45c, 1 lb. 80c 

Insure Perfection of Joints. Allen Paste is 
|- ree from Acid. Sample free for dealer's name. 
1. irfire size on receipt of price, prepaid. 

Inc. 1335 A Columbia Avenue 

CHICAGO 





Pioneer Perfect Frames are the Standard 

of knock-down boat con- 
struction. You ciJi easily 
builil this bo:it yourself with 
Pioneer Perfect Frames, ihe 
iinly frames having rib3 
bent tnexnt-t slmpci »et 
up, trued, test eel and 
hoveled tor i>lankliig 
i/efore being knocked down 
fur shipment to you. 

Pioneer Perfect Frames 
MVfl all the hard work.and 
two-thirds f hee«et of a 
similar, complete boat. IiC- 
incmber, with Pioneer 
ntelv free, tattertis and instruction for com- 
pleting your boat, nrder Pioneer Frame.. TO-l>AY on the Easy 
Payment plan and see for yourself the simplicity of the Pioneer 
System. It' yon haven't time, or cannot get material conveniently t© 
complete yonr l«Mt yniirs e lf, write us for low-prk-ed, perrVt Oeckinff, 
I'lankliis. Fitting*. Fngine*, etc. Write TO-l»AV tor 
FKEE book of Pioneer Perfect Frames and Fnll.Size Patterns, etc., or 
send 25c. for 104-pjtiTe Itont-hiiildert-' bo*k. 300 illustrations. 
All about our-40 types nf boats, engines, etc. Money back if not satisfied. 

Pioneer Boat and Pattern Co., Wharf 212. Bay City, Mich. 




Frames we furnish, , 




Mianus Marine Motors 

New Model 1908 

Nickel Steel Crank and other exclu- 
sive features. 

Single and Double Cylinder 3 to 15 
Horse Power. 

Nothing better at any price. 

MIANLIS MOTOR WORKS 

Mum Oilirc and Factory, MIANUS, CONN., U.S.A. 



r 



FLEXIBLE SHAFTS f 

™ Are Legion, but there is only one Flexible Shaft 

OF QIWEITV; 

^ Unequalled for Strength, Uniformity and Durability. \ 

V THE WEBB FLEXIBLE SHAFT. V 

Made in any diameter up 10 54 inch. Write us for 

L prices and further information. \ 

WEBB 3IANI FAlTUmNfl CO., - - - NEWARK, R. J. W 



t 



(17,0!):! 
07,791 

('.7.703 
07.7(11 
07.825 
07.0'.)9 

07,800 
07,788 

07,751 

07,840 

(17,780 
07,705 
07,700 
(17,704 
07,718 
07.707 
•17.700 
07,789 

07.782 
07.72J 

07,72n 
07,80:1 



G7.7G3 
07.700 
07,712 
07.717 
07,720 

07,824 
07,710 
07.091 
07,750 

67,742 I 



Our Book Department 

?C OFFER our patrons and subscribers the advantages of a long 
established and widely experienced department, devoted to the 
publication and distribution of modern, up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, Industrial Arts, 
Trades and Manufactures. We shall be glad to aid our patrons in the proper 
selection and purchase of books on the subject in which they 
are interested. Our 1 1 2-page catalogue of general, scientific 
and technical books will be mailed free 
to any address upon application. . , 





Some of the Scientific American Publications 

The Scientific American Reference Book, compiled by A.A.Hopkins, l2mo, cloth, 

516 pages, illustrated $1 

The Scientific American Boy, byA.R, Bond, l2mo, cloth, 317p3ge3,320 illustrations 2 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 1 2mo, cloth, 3/0 pages, 326 illus. I 
Experimental Science, by Geo. M. Hopkins, 2 volumes, 1 100 pages, 900 illustrations... 5 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and com- 
piled by Albert A. Hopkins, revised edition, containing 15,000 selected formulas, 

734 pages.... 5 00 

Magic, Stage illusions and Scientific Diversions, by A. A. Hopkins, 8vo, cloth, 556 

pages, illustrated 2 

The New Agriculture, by T. Byard Collins, 8vo, cloth, 374 pages, 106 illustrations... 2 
Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo, cloth, 516 

pages, 107 illustrations 4 00 

Practical Pointers for Patentees, by F. A. Cresee, 12mo, cloth. 144 pages 1 00 

American Estates and Gardens, by Barr Ferree, quarto, 1 1x13^ inches, 340 pages, 

275 illuotrations 10 00 

The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo, cloth, 

400 pages, 125 illustrations. (In Preparation) 3 00 

TheTechnological Dictionary.Spanish-English, ) Vol. I, Ingles-Espafiol, $8.50 ( Two ,, nr. 
English-Spanish, by N. Ponce De Leon, ) Vol. II, Spanish -English, 7.50 \ vols. 

Full descriptive circulars of the above books will be mailed free upon application 

MUNN ®» Co., Publishers, 361 Broadway, New York 



50 
00 
50 
00 



50 
00 



February 29, 190S. 



Scientific American 




I absolutely puaran- 
tee vou will be s.iiistieil. 
I will instantly refund 
yo«r nrnuey if you :ue 
wot. I KtT.n '1 bat'k »f 
every statement made 
this adv-trtisti 



Build Your 
Own Boat 

^BROOKS- 
SYSTEM 



thei 



I hai 
strong and coTiv 
as I Vnow how. 
p»ods warrant it. 

C. C. Bi- 



as 



►ok* 



AND SAVE THREE-FOURTHS 

I can sell you a boat for one-fourth 
of what a factory would charge, I 00 
cents worth of actual value and re- 
sults for 25 cents. 

My catalogue will prove what I 
cla!m. Give me a chance 
— right now, to-day. 
Read my guarantee — it means you take no risk. 
Seven years ago I originated the pattern system of boat- 
building. 

Over 50 000 boats (more than the combined output of all 
boat fac'ores) have been built from my system, mostly by 
inexperitnc^d men and boys. 

Boat Patterns, $1.50 and Up 

Anyone can build 
a boat by using my 
exact size printed 
paper patterns and A Set-up Frame 

illustrated instruction sheets. You cannot fail to build as 
good a boat as the professional boat builder. 

Knock-Down Boat Frames 

Many people Prefer 
to buy my knock- 
. down frames (all 
A Senu.Spccd Model ready to put together) 

for their boats, instead of working up the rough lumber. I 
can in many cases supply knock-down frames at a lower 
price than you would pay for suitable raw material. 

All parts of my CEgftg 
knock-down frames are 
accurately shaped and 
machined, ready to put 
together. A p °'" l » r «•■»■•* 

Patterns and illustrated instructions needed to finish th< 
boat, s*nt free with K. D. frames. 






I can save you, (1) 

boat-builder's profit, 

(2) labor expense, (3) 

big selling expense, 

can figure this out yourself. 



wwiinf(¥iiii¥iniiiiii 

Row Boat 

(4) seven-eighths the freight. Y 1 

If engine is desired, I make a special combination price 
with knock-down frame. 

Remember, my guarantee means just what it says. The 
boat you build will be satisfactory — 1 guarantee it. I take 
all the risk. Write me personally for my Boat or En- 
gine Catalog, mailed free. 

BROOKS BOAT MFG. CO. 

C. C. BROOKS, Pres. 

(Originators of the Pattern System of Rortt-Btiilrfing) 

402 Ship Street, SAGINAW, MICH., U. S. A. 



Perfection 




Marine Motor 

ante. Ueyvi 



giuc »nl<I. 3J4 h.p. $3 
■op forged crank-shaft : 



Hest finished 
npfelc 



bvon 



jjr'mnd piston and cvl 

dt-r; best babbitted r M Q ff'nC 

btfartnjni; linn turn J H . V. Oi)0 

thrust be:irinss; ele- (with full boat 

vattd timer; multi- equipment.) 

pie siirht-feed oilers. Cnoiie of Lunlc- 

nh. inter Generator or Kingston F.F. 

Carburetor. Sold on "square deal" 

. We replace fott :inj-en R me 

: is faction, 

c:it:ilo(;of :ill si7.i-s on request 

The faille lV.rfwftan 3Rit«r Cu. 

1310 -2d Ave., LVtroit, Mien. 



principle. We replac 
that does not. give ne 



I 



LIGHT 



Brighter 
than electricity or acetylene " 
-cheaper than herosene«maKes ' 
and burns its own gas. 
No GREASE, mRT, SMOKE or ODOR. 
A safe, powerful, white.steady light 
-^durable and handsome. Over 100 
styles==every lamp warranted. 

AGENTS WANTED EVERYWHERE. 
THEBESTLU1HTC0., 87 E. 5th St., Canton, 0. 



&* 



Owners of Original Patents. 



FISHERMENi 



Sr THE FREEPORT H00K_ 

S* is band-made, from best e 

terials-ireedlesa and snag-proof^ 
perfect lure- 
Ill hold the jPT -^ " Money back if not uatis 
bigone."^^^ ^^j^ficd. Beautiful 1908 Booklet Free. 

LOUIS BIERSACH, 
TREEP0RT HOOK, K Freeport, 111^ 



YEARS* 
RIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conadentlal. HANDBOOK on Patenta 
eent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
Special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. La'.vest cir- 
culation of any scientific journal. Terms, is a 
year ; f our months, $1, Sold b7 all newsdealers* 

MUNN £Co. 36,Bfoadwa »- New York 

Branch Office. 626 F SU Washington. D. C 



Cutlery and edge tools, ITyilci Manufacturing 



Co. 



Cutlery jiud e-djre tools, certain, Norvell- 
Sliaploigli Hardware Co 

Cutlery and edge tools, certain, Simmons 
Hardware Co 

Dental alloy, J. F. Schotz 

Disinfectant, deodorizer, and insect and germ 
killer, J. Wilson 

Dividers and squares, Norvell-Shapleigh 
Hardware Co 

Eggs, fresh and storage, G. W. Nicholson 
Co . 

Electric wiling purposes, outlet bushings 
for, Appleton Electric Co 

Electrical goods, certain, Commercial Elec- 
trical Supply Co 

Eyeglasses, White-Haines Optical Co 

Fabrics, waterproofed textile, A. A. Fischer. 

Fire escapes, W. C. Baird 

Fishing tackle, II. A. Whittemore 

Flavoring extracts, Domestic Science .Manu- 
facturing Co 

Flavoring extracts, j. C. Hagan 

Flour, wheat, Bay State Milling Co 

Flour, wbaat. Cohen & Rosenberg 

Flutes. 'Clarinets, drums, cornets, and their 
cases, Cundy-Bettoney Co 

Foods, certain, E. Eckardt 

Foods, Ci.-rtuin sen, Strobmeyer & Arpe Co. . 

Fruits ind vegetables, fresh, W. H. Fox.... 

Gloves, leather, Marshall Field & Co 

Gloves, leather, Puvnnac Glove Co 

Gra te-3, McCla ve-Brool-s Co 

Gum and candy, (bowing. I). II. Ueeder 

Hammers, Ntirvell-, c hapleigh Hardware Co. . . 

Harness, certain, Covert Manufacturing Co.. 

Heating, lighting, and ventilating apparatus, 
certain, Alcohol Msjfct, Iloat and Power 
Co 

Ink stain remover, Dr. Max Lehmann & Co. 

Jewelry, ILuiseii-Beijiutt Co 

Journal, drug, G. T. Ketcheson 

Laces, certain cotton, Birkin & Co 

Laxative tablets, SI. A. Winter Co 

Leather goods, certain, Western Leather 
Manuf acturing Co 

Leather lap-robes and leather boots, Scan- 
dinavian Fur and Leather Co 

Liniment. J. II. Snyder Med. Co 

Lotions, hair tonics, nnsal washes, nnd gar- 
gles, etc., L. B. Schenck 

Machinery, parts of transmission, J. M. 
David sen 

Magazine, monthly, Morse-Bronghton Co 

Magazine, monthly, Outdoor News Co 

Magazines, System Co 

Measuring tapes, Norvell-Shapleigh Hard- 
ware Co 

Meats and sausage, cured. Kingtui & Co.... 

Medicinal preparation, antiseptic, G. A. 
Truesdell 

Medicine, certain. Lasb's Bitters Co 

Medicines and pharmaceutical preparations, 
certain, F. F. Newell 07,765, 

Medicines, certain, R. S. Clymer 

Medicines in tablet form, W. R. Warner & 
Co 

Metal. antifriction. American Improved 
Anti-Friction Metal Co. 

Metal bars for reinforcing concrete, Concrete- 
Steel Engineering Co 

Needles, crewel. Thomas Harper & Sons 

Oil, olive, Strohmever & Arpe Co 

Oil. salad. Strobmeyer & Arpe Co 

ointments, curative. I*. Pestrempes 

Paper, wrapping, Norvell-Shapleigh Hardware 
Co 

Penholders and paper weights, George Borg- 
feldt & Co . 

Periodical, annual. Class Journal Co 

Photographic prints of plans, specifications, 
and surve.vs. J. W. Heritage 

Plumbing supplies, certain, L. Wolff Manu- 
facturing Co. 

Remedy for coughs and colds, Ednur I'hur- 
macal Co. 

Remedy for epilepsy. Tucker Pharmacal Co. 

Remedy for malaria and diseases of the 
blood and kidney. Hodge & Bailey 

Remedy for rheumatism. J, G. Bray 

Rubber goods, certain. Boston Rubber Co.... 

Scoops, Norvell-.Shapleigh Hardware Co 

Sheetings, cotton, Indiana Cotton Mills. 

67.74*. 

Silk piece goods, L. & E. Stirn 

Silks, broad. M. C. Migei & Co G7.74<> to 

Sporting goods, certain. A. J. Reach Co 

Starch, laundry. J. S. Harris. 

Starch preparation, chemical. Amalgamated 
Gum Co 

Starch preparation for finishing textiles, and 
for laundry purposes, chemical, Amal- 
gamated Gum Co 

.Stoves, ranges, heaters, and parts thereof. 
Comstock Castle Stove Co 

Syrup, table. Halpen. Creen & Co 

Talcum, certain prepared, Dr. M. Lelmiaim 
& Co. 

Tea, G. Lewis & Co 

Tobacco, chewing and smoking, American 
Tobacco Co 

Varnishes, enamels, and paints, Thomson 
Wood Finishing Co 

Whiskv, Cortwright Co 

Whisky, Edsewood Dist. Co 

Whisky, Hannah & Hogg 

Whisky, J. W. Kelly & Co 

Whiskv, T. Pepper's Sons 

Whisky, E. J. Riffle 

Whisky, rum, gin, brandy, cocktails, and 
punches, Boston Wine and Spirits Co., 
07. SO 7 to 

Wines, Carmel Wine Co 07,755 to 

Wines, port and sherry, Boston Wine and 
Spirits Co G7.731 to 

Wire picture cord, Wright Wire Co. ........ 

Yarns, B. Ulmann & Co 



67.G96 
G7,795 



67,753 

G7.G98 
07,771 
G7,741 
G7.754 
G7,772 

G7,710 
G7.714 
G7.703 
G7,708 



IS , 

■gpw 



ver Johnson 

^SAFETY AUTOMATIC 

REVOLVER 



You Musf Pull the Trigger 



07,805 
07.835 
07.702 
67,834 
07.fi!)7 
07.787 

07.847 

07,843 
07.779 

07,708 

07.770 
07.R37 
07.835) 
07,844 

07.794 
07,720 

07.095 
07,780 

07.760 
07,777 

07.802 

07,774 

07.778 
07,702 
07.727 
07,728 
07,701 

07,838 

07,831 
07,820 

07,704 

07,785 

67,781 
07,770 



07.K00 
07,797 

07.714 
07.749 
07.748 
07.7,-)2 
07.091 

67,090 



67.730 
07.827 



67,092 
07.745 



07.84 5 
C.7.S2S 
07,830 
07.832 
07,833 
07,8)0 
07,842 



07.822 
07,759 

117,740 
07.804 
07,801 



or there will be no discharge. This is the one revolver 
that cannot gooff by accident. We make the kind that dis- 
charges when you want to shoot and not before. One million 
six hundred thousand have been sold and not an accidental shot. 
As handsome a revolver as is made ; in a number of styles and several 
sizes. As safe as a spiked cannon, but as full of business as a hornet's nest. 

Send for our booklet "Shots" and our illustrated and descriptive catalogi; 
of the best revolvers, shotguns and bicycles you can get anywhere. 

Accidental ' ver Johnson Safety Hammer Revolver I Iver Johnson Safety Hammerless Revolver 



[Hammer 



lischarge 
'Impossible 



3-in. barrel, nickel-plated finish, 22 rin 
fire cartridge, 3J or 38 center-lire cartridge 



SR 3-in. barrel, nickel-plated finish, 3"J or <& £*7 
*0 ' center-fire cartridge ■ 



For Bale by Hardware and Sporting Goods dealers everywhere, or will be sent prepaid on receipt 
of price if your dealer will not supply. .Look for the owl's head on grip and our name on barrel. 

Iver Johnson's Arms & Cycle Works, I 70 River St., Fitchburg, Mass. 

i«ew Tons: 90Chamher» street. Hamburg, Germany : Plckhuhen 4. 

SAN Francisco: Ph,l. B. Bekeart Co., 717 Marketst. LoND . Kj KKGLAND : 13 Cullom st ., E . c . 

Makers of Iver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
THE .GLOBE MACHINr. AND STAMPISO CO. 

970 Hamilton St., Cleveland, O.. ■> 



OH? 



uLTtlillkK-l OorliBRlinsinCK, Brewers' 

and Butrlers' Machinery. THE VILTEK 

MKG. CO., 899 Clinton St., Milwaukee, Wis. 



Mfinpl? * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 

E. V. BAILLAI1D. 24 Frankfort Street. New York. 



T*» T TT1 Tl ¥7* T> Expert Manufacturers 

I\ \J XJij) mL/ES^. Fine Jobbing Wort 

PARKER7 STEARNS & CO.. 238.329 South Street, New Vork 

Experimental & Model Work 

Cir. & advice free. Wm. Gar dam &S011. 45-51 Rose St, NY, 



MODELS A EXPERIMENTAL WORK, 

m uu llu (j ears. Dies. Tools, Novelties manufactci. 
M. P. SCHELL, 1759 Uuioa Street, San Francisco. 



ITTHMap 



tt INVENTIONS PERFECTED 
J-r T AlJCt«l UNION MODEL WORKS- 
CtAKOiW 193 SoCLARK St. CHICAGO. > 



ELECTRIC GOOD S.-Bitr Cat. 3 cts. 
Agents. Ohio Electric Works. Cleveland, O. 



fiR A PHITC _Pure Fiake Graphife for lubricating 
nnHrnilL and all other purposes. Chester 
Graphite Co., Miners and Millers, Chester Springs, Pa. 



CAL 



HOW TO MAKE ^HSM 

Choice of 2S Books for 10 cents. 
Other Books- Castings for Dynnmns and Motors. 
Send for Casting Bulletin and Hook Eist. 
Write us far any hoolc you want. 

It I M! IE It PUB. CO., S. I.jim, Mass. 



ADVERTISING R&ZafU 

For Infants and Grown TJps. Practical Pointers for 
Advertisers new and old. Worth**?!. Yours for 2oc. 
Money back if not satisfied. Seth Brown. Chicago. 



Telegraphy 



Circular free. Wonderful 
automatic teacher, a strles 
•Sup. OMNIGRAPH 
CO., Dent. 52. 80 t'ort- 
landt St., Sew York. 



•ur expert mechanics are 

" UP TO THE MINUTE " 

Your problems qniclciy solved. Let us make your 
models, or special devices in Metal. 

Newark General Manufacturing Co., 34 Mechanic St., Newark, N. J. 



GAS ENGINE BETAIL.S.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in SUPPLEMENT NO. 12!J'2, Price 10 cents. For 
sale by Munn & Co. mid all newsdealers. 



fk Do Your Own Printing 

4?) .— -^? ¥5 press prints cards labels, etc. Circular, 
jsaCfwiffC book, newspaper Dress $1S. Money saver. 

t'actoi y 



cbsSiUkltV book, newspaper press ¥18. Money 
Ifc>M=$ •* miXk< ' r AH easy. Rules sent. Write 

'■ BR^^f^ for press catalog, tvpe. paper, etc. 



I 'Hi: l-'KESS CO., BlcruU-ri, Couii. 



LABELS. 

'A Collection of the Famous Boileau Heads." 
for envelops of a special design for post 
cards 

'Affinity." for whisky, J. Semuels & Co.... 

'Composite Base Taint," for paints, G. B. 
Heckel 

'Crown Foot Powder," for foot powder, M. 
& H. Chemical Co 

'Electra." for perforated music sheets or 
rolls. G. H. Davis 

'Hammer," for cigars, C. B. Ilcnschcl Manu- 
facturing Co 

'Karma," for cigars, W. Steinmeier 

'Talker." for cigars, C. B. Henschcl Manu- 
facturing Co 

'Tbe Ponce de Leon Fountain of Youth Min- 
eral Spring Water," for mineral spring 
water, L. Day 



14.053 
14,049 

34,054 

14,051 

14.052 

14.047 

!4,0±S 

14.04G 



PRINTS. 

'A Kalamazoo Direct to Y'ou," for stoves, 

Kalamazoo Stove Co 2,225 

' 'A Kalamazoo Direct to You' nt Factory 
Prices, We Pay the Freight," for stoves, 
Kalamazoo Stove Co 2,224 

'Blue Ribbon Xn. 323." for a box for play- 
ing cards, Willis W. Russell Card Co... 2,220 

'Loor,e Fitting Sleeping Suit," for men's 

sleeping garments, F.rlanger Brothers.... 2.222 

'McGraw's Corsets," for corsets, A. P. Mc- 

Grsnv Corset Co 2,221 

''Men's and Bovs' Apparel." for men's and 

boys' clothing, H. C. Ly tton 2,223 

'Stolen Sweets," for maraschino cherries and 
glace cherries, Beacb-Clarridge Corpora- 
tion 2,219 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 18G3, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 3G1 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of tbe inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



The Complete Edition Now Ready 



16 VOLUMES 



The 



15.000 PAGES 



Americ©Li\eL 

The AMERICANA is our national system ok refer- 
ence, original in its conception, American in its execution. 

The AMERICANA is the only work which presents a com- 
plete development of each department of knowledge. 

The AMERICANA contains thousands of strikingly beautiful 
colored plates and Half Tone Engravings, whn.'h embellish and illus- 
trate the text, thus teaching through the eye as well as the mind. 



MR. FREDERICK CONVERSE BEACH, 

Dear Sir: — I want to say that you are giving us what we 
need, &. dictior\&.ry of knowledge, witK words explained as 
they come in alphabetica 1 order : not a series of trea.tises 
through which one must search for the bit of knowledge 
he needs. RUSSELL STURGIS, 

A iillwr of " Dictiomvy of A rchiiecttire" 



The AMERICANA is a household necessity where there are growing 
children, who need to consult a work of authority almost constantly in 
their school work. 

Over Two Th.ovisa.rvd Specia.1 Contributors 

Comprising the greatest living scholars and authorities. 



FREE ON REQUEST 



No mere adver- 
tise ni e n t can 
convey an ade- 
quate idea of tbe 
vast interest and immense utility of the Americana, 
or of its exceptional value and sumptuous appearance. 
I v et us send you therefore a handsome 120-page book 
containing speciixien pages, nr\a.ps, full-page 
plates, duo-tones, color plates, and text illustra- 
tions, with portraits of celebrities, full page photo- 
graphic plates of the most interesting and vjp- 
to.da.t3 subjects — the Americana being the 
b3St Illustrated of all reference works. With 
the object of making the Americana quickly and widely 
known, before placing tli° work in the hands of dealers 
for general distribution, we will accept orders direct at 
a large reduction from the established price. Those 
interested are requested to make application imme- 
diately. The work i<: sold exclusively in connection 
with the SCIENTIFIC AMERICAN, and cannot 
be otherwise obtained. 



—REQUEST BLANK — 

Scientific American Compiling Dept. 
225 Fifth Avenue, New York City 

Please send me FREE 5 cur Book 
of Specimen Pages, M a ).i s, ■ olor 
Plates, Portraits, etc., of the NEW 
AMERICANA, with particulars of 
your special terms and prices. 

Name 

Occupation 

Street 

Town and State , 

. CUT OUT AND MAIL TO-DAY — 



i6o 



Scientific American 



February 29, 1908. 




We request 
manufacturers, 
inventors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub- 
ber Goods of 
every description. 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 

Spaces in Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also lGO* useful articles, including ^afes, 
Sewing Machines, Ricycles, TooKetc. Save 
Lists Free. Chicago Scale Co., Chicago, ill. 



A Profitable Business IBS" i 

Any energetic, persistent man or woman of intelligence I 
can establish a paying business with a 



Moving Picture Machine 

The investment: is small and enter- 
tainments can he given in halls, 
schools, churches, etc., atvery lit- 
tle expense. This is one of the 
most popular forms of amusemei 
and a <joo(i machine assures a 
profitable business. We fur 
— no ex- 
Our 



nish lull instrm 
perience is necessar 



,: -11 

until 

have had our tree catalog. 

Kleine Optical Co 




machines are reliable — prices films of all the In test sul.jo 
right. Don't buy until you sell all kinds of 



:J1S Butler Riillrllns 
52 State St.. CHICAGO 



BAVSCH® LOMB 

Have a new Prism Marine Glass which is a new type and 
marks a great advance in marine glass construction. 

It was constructed to fill the requirements exacted by the 
U. S. Navy Dept., and was made primarily for spotting shot 
and reading signals. The full aperture is utilized, thus securing 
a maximum illumination. 

Write us for further information, 

Bausch& Lomb Optical Co. 



Carl Zeiss, Jena 



OFFICES: 
NEW YORK 
BOSTON 
CHICAGO 

ROCHESTER 




George N. Saegmuller 

WASHINGTON 
SAN FRANCISCO 
LONDON 
FRANKFURT a/M 

N. Y. 



yoKwI ELECTRIC LICHTPLANT 



We have Staudard Complete Outfits 
for any size place, summer homes, 
residences, launches, yachts, etc. 
Every detail included ; very best 
material money can buy ; thoroughly 
practical; so simple no electrician 
required. For latest printed matter 
covering over a hundred outfits ad. 
dress Klectrie Department. 




-OUR STANDARD WE 



RICHARDSON ENCINECRINC CO. h *conn ,D ' 



BRISTOL'S 

Recording Instruments 

For Pressure, Temperature and 

Electricity in all ranges 

J JfSl'RE SAFE & ECONOMIC A L 

OPERATION 

Write for Catalog T. stating conditions 
THE BRISTOL CO., Waterbury. Conn., U.S. A 

New York,. 114 Liberty Street Chicago, 153 Monadnock Building 




LEARN PLUMBING 

BIG 
PAY 

SHORT 
HOURS 



A trade that will make you independent for 
life. Hours Shorter— Pay Bigger— Demand 
Greaterthanany other trade. You need no 
previous experience. Our practical meth- 
ods enable you in a few months to hold pos- 
ition as skilled plumber or conduct your 
Iown business. Catalog sent free. 
St.''-' Louis Trades ScHool 
4428 Olive St. St. Louis, Mo. 



a 



WM. H. BRISTOL 
Electric Pyrometers 

Portable or Recording Forms 
All ranges to 2900° F. Practical, Ac- 
curate. Inexpensive. Guaranteed to 
give satisfaction. Send for circulars. 
Wm. H. Bristol, 45 Vesey St., New York 



ij.-u.i^i.'. ujj.-arim 



=11 



jJL 



Thlsltulrls 1 .lllHimPlrr thick, 1 (rntlnipter wide 1 J)crl. I 
| meter Ions: ll* Volume Is 1 Cubic Onllnieter, its Weight in j 

atuiis The Speci'fr Gravity. Termed by Lord Kelvin of 
I England : "A Key to tne Metric System." A unique steel rale, I 
(graduated to millimeters. Invaluable to Busi ess men. Scien- I 
I lists. Students and others. Sent in neat leather case for the I 
I Test pocket. 1'ust.paid to any part of the w *r Id for 25 renin. I 



THE LUFKIN RULE CO. SAGINAW, MICH.U.S. A. 



^^ 



JUlMETOll 



1 Anything ' 



SAMPlt 
FREE 
15-21 S.CLIWTON ST. 

C.H. BES LYa CQ ™ '.Jof-VfU SA 




ROOFING 

WayItNeedsNoRunt 



Expansion Bolts 




CATALOG AND SAMPLES ON REQUEST 

Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J. 



Amatite is a new and 
better kind of ready roofing. 
The old kind was smooth and 
coated with paint. The new kind 
— Amatite — is surfaced with real 
mineral matter (see diagram) and 
requires no paint. 



MNEML SWACE , 
PITCH COMPOSITION I 

WOOL FELT 
prvcii COMPOSITION I 

WOOL FELT' 



ENLARGED SECTIONAL DIAGRAM SHOWING HOW AMATITE IS MADE 



No looking after your roofsevery 
spring if you use Amatite! 

Nopaint tobuy ! Noworktodo! 

Just leave the roof alone, year 
after year, and you'll be free from 
the annoyance of leaks. 

Amatite is easy to lay, requiring 



This mineral surface will wear 
better than any paint made. 
Rain, snow and wind do not affect 
it a particle. It is firmly embedded 

undertremendous pressure into the } on request to anyone interested in 
underlying layer of pitch. I this "no-paint" roofing. 



no special tools. Cement for laps 
and nails packed in center of every 
roll. 
Free'Sample will be gladly sent 



BARRETT MANUFACTURING COMPANY 

New York Chicago Philadelphia Cleveland Cincinnati Minneapolis' 
Boston St. Louis Allegheny Kansas City New Orleans London, Eng. 





Mullins 




Makes Everything In 

Art Architectural Sheet Metal Work 

Statuary — Ornamental Sheet Metal Work — Skylights — Fireproof 
Windows — Art Metal Tile Roofing — Steel Ceilings — Finials — 
Wrought Iron Grilles — Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs will be sent on\equest. 

W. H. Mullins Co., 203 Franklin Street, Salem, Ohio. 



REFLECTING LANTERN FOR OPAQUE OBJECTS 

Will show on the screen Book Illustrations, Engravings. Post Cards and opaque objects brilliantly illuminated 
in Natural Colors. Made in two styles. The College Projector, a large, powerful instrument tor classroom 
and auditorium work. Now in uae at Harvard, Cornell, University or Pennsylvania. Swartbtnore, Leland 
Stanford. Girard College, etc., etc. The Post t'ard Projector, on same principle but simpler and 
inexpensive, for showing post cards and other illustrations in Natural Colors. With the Post Card Projector, 
a collection of cards becomes a constant source of instruction and amusement in the home, school or lodge. 
Send for lists or rrojectors, Stereopticons and Moving Picture Machines. Our latest Clearance JLis tg of 
Microscopes, .Stcre«pticons and X Kay apparatus sent free. < 

WILLIAMS, BROWN & EAKLE, Dei>t. 6, 918 Chestnut Street, Philadelphia, Pa. 



the mm HOUSE 



JHtuST*£n-.M.7, l 4'ca 



sr 



The Largest Parts and Supply House in America 

Every thing for the A utomobile and Automobilists 

Manufacturers, Distributers and Jobbers 

AUTOMOBILE PARTS AND ACCESSORIES 

Neustadt Automobile & Supply Co, 

"The Qrowlni! House" 3932 Olive St., St. Louis. Mo. 






Our 1908 Catalogue, 200 paces, over 1000 Illustrations and 5000 descriptive quotations, yours for the asking 




COLUMBUS BUGGIES 

BUILT BY US 

The Standard for Quality Everywhere 

NOW SOLD DIRECT FROM OUR FACTORY TO YOU 

SAVING YOU THE HOME DEALER'S PROFIT 

A "Columbus" is the vehicleyou should buy. Don't take chances when 

you can go direct to the manufacturer, netting the genuine Columbus 

Quality and Columbus Style, saving the W% to 60% Dealer's Profit. 

Every Vehicle Sold on One Full Month Approval 

Trial and Guaranteed Two Years. 

We Want you as a customer— once a Columbus customer— always a 

Columbus buyer. When you do business with this company, you are 

dealing with an old reliable manufacturer with a reputation built on quality 

and square dealing. We have buggies now in use sold over 15 yearaago. 

We have thousands of customers who would not have anything else. 

OUR CATALOGUE of COLUMBUS BUGGIES. 
Runabouts. Phaetons, Surreys, Stanh»pes. Car- 
riages and Harness will be mailed t* y»u obso- 
_ imb^^mi lutely free. Write for it now. 

THE COLUMBUS CARRIAGE & HARNESS CO., 
2063 So- High Street, Columbus, Ohio 




VICTOR HAND FORGED AUTOMOBILES 
S550Up. 12 H. P., Air Cooled 

Send for catalogue describing Runabouts, 4 pas- 
senger Car, Victor Pullman and Delivery Wagons 
VICTOR AUTOMOBILE MrG. COMPANY 
8942 Laclede Ave., St. Louis, Mo. 




INLAND LAKES BOAT CO., LA w fsc G o E N^N A 




Runabottt, Motor Boat or Cruiser, 



WISCONSIN 
Naval Architects and Expert Builders 
of High Grade 

^— — PLEASURE CRAFT 

%Style — Comfort— I,uxury— Speed— Utility— Safe and Sea- 
worthy. If you are thinking of a Row Boat, Launch, 
write us. We'll show you '"Quality Craft." 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES.noINFORMATION on APPLICATION. 



NICKEL 

AKD 

Electro-Plating 

Jpparatu! ago Material 

TBS 

Hanson* VanWinkle 

Co., 

Newarli. N.J. 

28 & 30 S. Canal St. 

Chicago. 




PlQfftQ ^°* or ^ oa * s 



and Engines 




These boats are guaranteed satisfac- 
tory in every way. Staunch and 
Safe, they combine dependability 
and durability with lightness, speed 
and comfort. Equipped with Pierce 
Noiseless Motors; the perfected 
result of 23 years experience in 
building gasoline Motors. Both boats 
and motors are guaranteed tree from 
all detects 
— we replace 
at our ex- 
pense any 
p art t hat 
proves d e 
fective — 
whether 
within one 
year or five years. 

Don't buy a boat or engine 
you set our free illustrated Book— 
you'll find it a reliable guide if you want to 
make a wise selection. Write today. 

PIERCE ENGINE COMPANY, 24 West St.. Racine, Wis. 

1421 ffllcbigatx Avenoe,Chicago 
Slegel-Couper,New York I'lty Ituller Moror Cur Co. ,Boiton 




The Holsman Automobile 



Rides 

Like a 

Carriage 




A STANDARD type of power vehicle, light, 
strong:, handsome, high-wheeled, high- 
bodied— simple, and splendidly efficient. 
"Rides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tires — no pneumatics to 
collapse. Air-cooled— no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let—Free. 

HOLSMAN AUTOMOBILE COMPANY * 

431 Monadnock Block CHICAGO, ILLINOIS 




HIGH GRADE 

AIR GUNS, 
DARTS, SLUGS, 
STEEL 

TARGETS, 
22-100 CAL. 
SAFETY 

RIFLES. 

M anufactured by 

H. M. QUACKENBUSH, 

Herkimer, N. Y. 
SEND FOR CATALOGUE A 



272 Million Dollars 

Life Insurance, Issued and Paid for during 1907, 

on over 1,500,000 Policies, is the 

Magnificent Record of 

The Prudential 

Total Insurance in Force, over 

$1,337,000,000 



on 



Seven and One Quarter Million Policies. 



Paid Policyholders during 1907, over _____ 

Total Payments to Policyholders to December 31, 1907, over 
Loans to Policyholders, on Security of their Policies, Dec. 31, 1907, over 
Tax Payments by Company in 1907, over - 

REDUCTION IN EXPENSES IN 1907, on a Basis of) 
Equal Premium Incomes in 1906 and 1907, nearly ) 



18 Million Dollars 

141 Million Dollars 

7 Million Dollars 

1% Million Dollars 

1 Million Dollars 



Gain in Insurance in Force, over 



84 Million Dollars 



This was a Greater Gain than in 1906. 



Write for 
Information 
of New I^ow 
Cost Policy, 
Department 121 




The Prudential 

through its Splendid Equipment, 
Experience and Organization Has 
Given, Since the Introduction of 
the New Industrial Policy and 

New Low Cost Ordinary Policy 
More Life Insurance for Less Money 

Than Ever Before. 



The Prudential Insurance Co. of America 



Incorporated as a Stock Company by the State of New Jersey 



JOHN R DRYDEN, President 



Home Office, Newark, N. J. 




Every Sportsman 

can shave himself with ease, 
comfort and satisfaction — 
any where, any time, afloat 
or ashore, in from 3 to 5 
minutes with 

The Gillette Safety Razor 

no skill is required to use 

it successfully, there is — no stropping — 

no honing — the most inexperienced man 

being able to shave himself without 

cut or scratch. 



The Gillette Safety Razor Set consists of 
a triple silver plated holder, 12 double= 
edged blades, 24 keen edges, packed in 
a velvet lined leather case and the 
price is $5.00 at all the leading 
Jewelry, Drug, Cutlery, Hard- 
ware and Sporting Goods 
Dealers. 

COMBINATION SETS 
FROM $6.50 to $50 

Ask your dealer for the "GILLETTE" to-day. If substi- 
tutes are offered refuse them and write us at once for our 
booklet and free trial offer. 

GILLETTE SALES COMPANY 

207 Times Bldg. 207 Kimball Bldg. 207 Stock Exchange Bldg. 
New York BOSTON Chicago 




